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GLOSSARY OF TERMS AND ABBREVIATIONS 


AQUIFER An underground stratum which carries significant quanti- 
ties of water. 
AVERAGE DAILY The amount of water produced or consumed during an average 
CONSUMPTION day. The annual total divided by 365. 
BOOSTER STATION OR A pump or combination of pumps placed within the system to 
LIFT STATION raise water from one service level to another or to main- 


tain desired pressure within the system. 


DISTRIBUTION MAIN A pipe having as its principal purpose the conveyance of 
water to the individual service lines. 


DISTRIBUTION RESERVOIR A tank, either on high ground or elevated, used to store 
water in sufficient quantity to provide emergency supply 
under pressure and to equalize pumping rates over the day. 


DIVERSION MAIN A pipe for the purpose of transferring water from one 
drainage area into another. 

DRAINAGE AREA (Also called watershed.) An area from which all surface 
drainage passes a specified point. 

GROUND WATER Water confined to subsurface strata. 

MAXIMUM DAILY The amount of water produced or consumed during the maximum 

CONSUMPTION day of a given year. 
pH Measurement of the acid or alkaline reaction of the water. 


A pH of 7 represents neutral water; below this value the 
water is acidic and above it is alkaline. 


SAFE YIELD The minimum continuous flow available for withdrawal from 
a river or reservoir during a drought of such severity that 
it is not expected to occur more often than once in 20 
years, or the rate of continuous withdrawal from a well 
which can be sustained under the same conditions. 


STORAGE TANK A tank, either on the ground, elevated or buried, used to 
store water to provide equalizing capacity for consumption 
purposes. 

SUPPLY MAIN A pipe carrying water from a source to a treatment plant 


or pumping station. 


TRANSMISSION MAIN A pipe carrying water from the source of supply or the 
pumping station to the distribution system. 


El Elevation. 

gal Gallon. 

gpcd Gallons per capita per day. 
gpd Gallons per day. 

gpm Gallons per minute. 

mg Million gallons. 


mgd Million gallons per day. 
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The need for a regional approach to water supply plan- 
ning in Southeastern Connecticut has become increasingly 
apparent over the past decade. Some of the more rapidly 
growing towns have reached a point where they need large 
supplies of water but find that all suitable reservoir sites 
within their borders are already developed or are too expen- 
sive for them to develop alone. In other instances, surplus 
waters in one town go unused while a nearby community is 
experiencing shortages. 


The lack of a planned, systematic approach to meeting 
the region's water needs has resulted in a proliferation of 
small, independently-operated water utilities serving lim- 
ited portions of the region. Figure 2 shows the scattered 
pattern of existing development, and Figure 3 shows areas 
currently served by public water systems. These systems 
of which there were 74 in 1969, range in size from those 
serving a few dozen mobile homes to those serving many thou- 
sands of customers. The quality of these systems and the 
service they provide varies from very good to quite poor. 
In many instances the poorer service is a result of improp- 
erly installed systems or the lack of trained personnel to 
maintain and operate them. 


The establishment of the Southeastern Connecticut Water 
Authority by the 1967 session of the Connecticut General As- 
sembly is intended to end the rather haphazard and frag- 
mented approach to the region's water needs and to insure 
that an adequate supply of water will be available for the 
future. To this end, the Authority is charged by statute to 
"olan, operate and maintain a water supply system and, where 
necessary, construct water supply systems for the Southeast- 
ern Connecticut Planning Region."* 


To meet its responsibilities the Authority is working 
closely with town governments and existing water utilities 
in order to help them provide water service for their future 
needs. When it serves the public interest, the Authority 
will acquire existing privately-owned systems in order to 
expand and upgrade service or to effect long-range economies. 


Volume I was an inventory of the existing water systems 
of the region. With this as background, Volume II seeks to 
provide a logical plan for the development of future water 
supply, transmission and distribution storage facilities. 


The first stage in accomplishing this was to determine 
what portions of the region would require public water supply. 


* Public Act 381, 1967 Session, Connecticut General Assembly. 
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Using as a guide the Regional Development Plan adopted by 
the Southeastern Connecticut Regional Planning Agency in 
1967, and taking into account hydraulic limitations, 36 
“load centers" were identified. These are areas which are 
expected to develop to a density of more than one family 

per acre by the year 2020, or to contain Significant com- 
mercial, industrial or institutional water consumers likely 
to be served by a public water Supply. For hydraulic plan- 
ning purposes, the load centers are considered to have their 
water demands concentrated at a Single point. 


The population growth of each load center was estimated 
for the next five decades. Taking into account the increase 
in per capita water consumption and adding an allowance for 
commercial, industrial, institutional and water plant use, 
together with loss and waste, the anticipated future water 
needs for each load center were determined. 


The next step in the planning process was to compare 
what exists with what is needed. The anticipated deficits 
Or, in a few cases, Surpluses, were determined for each of 
the load centers, by decades. A Study of potential surface 
and ground water supplies then permitted the development of 
a plan which would provide the water required to meet these 
future needs. This plan takes rather definite form for the 
first three decades. Additional water Supplies needed be- 
yond the turn of the century can come from a number of 
sources, final selection of which will depend upon actual 
development closer to the time they are needed. Construc- 
tion cost estimates, which are at 1969 price levels, are 
limited to first phase projects. 


In the planning of this regional water Supply system, . 
a guiding concept was the maintenance of a broad range of 
uses of the waters of the region. To this end a "planning 
well" program is proposed, directed toward the maximum 
possible use of ground water. And included in the criteria 
for the key elements of the surface water supply system was 
the continued public use of streams and ponds which now 
Support recreational activities. Low flow releases below 
dams or points of stream diversion have also been provided 
Lor, 


The introduction to this study would not be complete 
without the comment that the day this report is published 
is the day on which its next revision should be commenced. 
In other words, the planning effort must be continuous, 
with emphasis upon economic studies, as that which is now 
general becomes more detailed. 


It should also be emphasized that preservation of 


presently available reservoir sites 1s ee hocavs 
Many fine potential water supplies have rc i : : 
other interests than those concenney tT. siopens 99 go 
to them first and used them for housing pees non - 
other purposes which could have been satistie ey y 
well by lands which did not possess the unique qua ities 
needed for water supplies. The solution of this problem 
will call for the broadest cooperation of a number of 
groups at both the State and local levels. 
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Many studies of water resources and water supply needs 
in Southeastern Connecticut have been conducted in recent 
years. Colchester, East Lyme, Groton, New _ London, Norwich, 
Waterford and the Mystic Valley Water Company—have each in- 
vestigated possible new sources of water for their respec- 
tive service areas. Most of these studies covered geo- 
graphic areas of the region well beyond the borders of the 
municipalities conducting them. For example, Groton has 
investigated potential water sources in Ledyard, Preston 
and Griswold, while Norwich has studied parts of Colchester 
and Salem to determine the best means of meeting its future 
water needs. 


In addition to the studies prepared for individual 
water companies or municipalities, broader studies of an 
area-wide nature have also been made within the past dec- 
ade. One of these, entitled Surface Water Supplies Avail- 
able in Southeastern Connecticut, was completed in 1962 by 
Metcalf & Eddy, Engineers, for the Eastern Connecticut In- 
dustrial Fresh Water Development Commission. A year later 
SCRPA included a review and evaluation of the Metcalf & 
Eddy findings in a report entitled Land Characteristics. 
More recently, a series of three studies was conducted by 
the U.S. Geological Survey in cooperation with the Con- 
necticut Water Resources Commission. Entitled Water Re- 
sources Inventory of Connecticut, Parts I, II, and Ill, 
these studies cover both existing and potential surface 
and ground water supplies in the Quinebaug, Shetucket, 
Lower Thames and Southeastern Coastal River Basins. The 
following paragraphs summarize these area-wide studies. 


METCALF & EDDY REPORT 


The report begins with a brief review of the water sup- 
ply capabilities of the major water utilities operating in 
Southeastern Connecticut and an estimate of the total water 
consumption in the region.* The water utilities of New 
London, Groton and Norwich have a combined dependable yield 
of 20 mgd, while the total consumption from private and 
public systems for the region is estimated to be 27 mgd. 
Projections to the year 2010 indicate a population of 
380,000, which will require 75 to 114 mgd, based on an aver- 
age consumption of 200 to 300 gallons per capita per day for 
all classes of service. 


*” Colchester was not covered by the report, since it was 
not added to the region until 1967. 


of satisfying these future water needs 

aoe an evaluation is made of the feasibi)- 
a ad cost of constructing a dam across the Thames River 
ne Saat to Point Breeze in Montville. Such a structure 
er at $12,000,000, at 1962 price levels, and would pro- 
vide a dependable yield of 140 mgd. Although “oper a project 
would be economical in terms of dollars per mgd of untreated 
water made available, continuing pollution sources above the 
dam could seriously affect the quality of water from this 
source. This project would also require the construction of 
navigation locks on the river. 


Second, various methods used to desalinate sea water 
are discussed. However, the excessively high cost of these 
processes compared with more conventional means of procuring 
water, made them appear economically infeasible. 


Third, the report identifies and evaluates some 48 po- 
tential surface reservoir sites in the region, without full 
consideration of economics or site availability. These 
sites represent a combined potential dependable yield of 
470 mgd. This includes dams on the Shetucket and Quinebaug 
Rivers at Baltic and Jewett City, respectively, with a com- 
bined yield of 220 mgd. 


The report states that the region's water supply needs 
to the year 2010 can easily be met by developing impounding 
reservoirs throughout the region. This eliminates the need 
to develop large sources such as the Thames, Shetucket and 
Quinebaug Rivers, which would continue to be available for 
waste water disposal. The forty-six potential reservoir 
sites (exclusive of the Thames, Shetucket and Quinebaug 
Rivers) have a total potential yield of 250 mgd, which is 
more than twice the anticipated maximum demand of 114 mgd by 
the year 2010. The exclusion of the major water courses as 
ania supplies Should decrease substantially the investment 

at will be required for water treatment facilities. 


that ea eed proposes a regional water development plan 
Meena a aE region's needs to the year 2010. It was 
eight munici Chee most critical needs will occur in the 
ferred to oe ane bordering on the Thames Estuary, re~ 
that Miller Sha Thames River Group. The assumption is made 
voir prior to th aye Waterford will be developed as a reser™ 
towns in the ria evelopment of the regional system. The 
that would b na River Group would be served by a system 
© developed in stages as follows: 
The Norwi 
main Seuhal voipn tee Brook Reservoir, Miller Pond, and the 
85 in Waterford ine of the New London system along Route 
would be interconnected so that the surplus 
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supplies in these systems could provide water to areas of 
Montville and Waterford not presently served. A transmis- 
Sion line would be extended across the Thames River to Led- 
yard. This system could be expanded as needed, with addi- 
tional water supplies being obtained first from a new reser- 
voir on Shewville Brook and later by expanding the Deep 
River Reservoir, constructing dams on Broad Brook and Pease 
Brook and, still later, utilizing the runoff from Pachaug 
Pond. If the initial step of interconnecting the existing 
systems on the west side of the Thames River is not achiev- 
able, the development of the system could begin with the 
construction of a reservoir on Shewville Brook. 


The peripheral towns - those not included in the Thames 
River Group - are treated on an individual basis, and pro- 
posals are made for future water supplies for each of these. 


The report also includes recommendations for implement- 
ing and financing a regional water supply system. It pro- 
poses the establishment of a regional water authority by act 
of the state legislature and details the organization and 
financing of such an authority.* 


SCRPA REPORT 


In 1963 the Southeastern Connecticut Regional Planning 
Agency published Land Characteristics, a report concerned 
with the implications of physical characteristics on future 
development of the region. A section of the report further 
evaluates the 46 potential reservoirs identified by the 1962 
Metcalf & Eddy report. Each potential reservoir was eval- 
uated as to the following: 


(1) The effects the reservoir would have on 
presently existing land use, highways, and 
railroads. 


(2) The present amount and type of development 
around the site and the effect this would 
probably have on the reservoir. 


(3) The alternate uses to which the potential 


* The creation of the Southeastern Connecticut Water Author- 
ity by Special Act 381 of the 1967 General Assembly car- 
ried out this recommendation; the original act was amended 
in 1969 by Special Act 206. 


reservoir site could be put. 


is indi t 21 of the 46 sites con- 
nalysis indicated that 
id Np gaiigen eopograpagahag suitable for use as reser- 
Ce were no longer available due to some form of develop- 
ene The remaining 25 potential reservoirs have an es- 


timated dependable yield of 115 mgd. 


In more recent years, development and other factors 
have reduced the number of feasible sites still further. 
For example, the Pease Brook site 1S scheduled to be de- 
veloped as a flood control and recreation facility. More 
detailed study of other sites could reveal problems not 
currently contemplated. This emphasizes the need for pro- 
tecting as many important aquifers and potential surface 
reservoir sites as possible from encroachment by land uses 
that could impair water quality. 


U.S.G.S. WATER RESOURCES INVENTORY REPORTS 


The area covered by these reports includes all of the 
southeastern Connecticut Region except the western portions 
of Salem and Colchester. Both surface and ground water sup- 
plies are included in the inventories. 


The reports begin with detailed explanations of the 
hydrologic cycle, the amounts of water entering and leaving 
the river basins, and man's influence on the cycle. The 
surface water discussion and data includes usable storage 
in lakes and ponds, stream flows and their variations, 
storage requirements to maintain various flows, a brief 
history of floods experienced on major streams, the extent 
of salt water, and temperatures and turbidity. 


The report's covera 
tailed. Ground water is 
this region. These are: 
or ledge, and (3) REEL: 


ge of ground water is equally de- 
found in three types of aquifers in 
(1) stratified drift, (2) bedrock, 
Bey aerate ; a poor aquifer. Data on the trans- 
‘Ph peetia 4 thickness, and pump testing of each type of 
aber are presented. Of the three, stratified drift is by 
may Baa cee productive, although wells in fractured bedrock 
£5 RR Sufficient water for moderate size housing de- 


Maps accompanying ea 
pce : CA.r 
ified drift may be Pica 
able composition for sustai 
water supplies are indicate 


eport show where areas of strat~ 
Those having particularly favor- 
ned development of large ground 
d and their potential yields noted. 


yg) < ee 


Twenty-five such aquifers in Southeastern Connecticut are 
identified, as. having yields: ranging: from is 3. to°:67 mgd. 
Their combined potential yield totals nearly 300 mgd. 


Other data in the reports are concerned with the season- 
al fluctuations in aquifers, induced infiltration of aquifers, 
salt water encroachment and other natural and man-made pollu- 
tion, and ground water temperatures. 


Each of the reports indicates that the future water 
needs of the populations and economic activities can be met 
from sources within each of the respective river basins. 
However, the volume and quality of water available in any 
given area can be considerably modified by pumping, diver- 
sion, damming, or pollution in adjacent areas. Care should 
be taken to insure that extensive development does not occur 
over aquifers that are likely to be needed as future water 
sources. 
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WATER DEMANDS 
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AREAS OF FUTURE WATER SERVICE 


The first task in preparing a water supply plan for the 
region is to determine what areas are expected to require 
public water service in the foreseeable future. This de- 
pends upon the expected distribution and densities of vari- 
ous types of land uses. If the future pattern of growth is 
determined by adherence to a comprehensive land use plan, 
preparation of the water supply plan is made somewhat easier 
and implementation more economical, since the land use plan 
will indicate the desirable types, densities, and location 
of future development. 


Southeastern Connecticut has a Regional Development Plan 
which was prepared by SCRPA. The Plan indicates the most de- 
Sirable distribution of land uses to accommodate the region's 
population and related activities well into the 2lst century. 
The Plan preparation was based on five years of studying the 
region's social, physical, and economic structure, a thorough 
review of municipal plans, and local discussions of alterna- 
tive regional development concepts. The Plan was adopted by 
SCRPA in May, 1967, after numerous local review meetings and 
two public hearings. 


The Regional Development Plan serves as a major guide 
for identifying areas likely to need public water service in 
the future. Generally, areas expected to accommodate more 
than one family per acre will probably require public water 
service at some point in the future. Similarly, major indus- 
trial, commercial and institutional areas should be served 
by public systems. 


LOAD CENTERS 


In order to calculate the future water requirements and 
the best means of developing a regional water supply system, 
the area of the region to be served was divided into "load 
centers." Since all parts of the region will not be served 
from the same source of supply, and since elevations vary 
from sea level to more than 600 feet, the load center bound- 
aries reflect both the anticipated service areas of public 
water systems and elevation characteristics that affect 
water pressures. In addition, major existing industries and 
institutions with specialized or very large water needs are 
treated as separate load centers. 


A total of 36 load centers has been delimited in South- 


ith areas 
load centers, along wi pre 
eastern eannc tier ae supplies, are shown on Figure 4 
ently served by pu ers in each load center serve to describ 
the load Fabia pci lower-case letters "i" and "h" are added ¢ 
graphic locati ‘@desiqnations to indicate water pressure 
some load center do load centers having no lower-case 
CS 
foe euttix are at elevations generally below oe feet. 
cap a eferred to as "low service’ areas. e suffix 
ie ad eg an "intermediate-service" area, Or one that 
LR I . . 
as Pins aevved by the same pressures available in a low- 
Can rea. One "h" suffix appears on the load center map 
sobglantn so ieidl ae dicating a "high-service" area whose elevations 
ees poste 200 feet above the adjacent intermediate sery 
a é ‘ . 
boo tebe (MV-3i). Generally, the highest elevation in any 
a area is no more than 200 feet above the lowest eleva. 
tion. 


The number of people presently living in each load cen- 
ter and the decennial projections for the next 50 years are 
shown in Table 1. Present load center populations were pik 
timated by SCRPA, using 1960 Census Enumeration District dat 
1962 and 1965 aerial photographs, and field inspections. 
Figures of 3.4 persons per single-family detached dwelling 
and 2.8 persons per apartment and mobile home were used in 
determining the number of residents occupying housing con- 
structed since 1960. These figures are based on an analysis 
of the 1960 Census data, since there are no known data to 
indicate a substantial deviation from the Census findings 
Since 1960. Decennial projections to the year 2020 were cal: 


culated on the basis of the residential densities indicated 
on the Regional Development Plan. 


Not all of the properties within the various load cen- 
ters will be connected to public water Systems. Table 2 
indicates for each load center the potential customers who 
are expected to be connected at the end of each decade. 


DETERMINING WATER DEMANDS 


er needs of Southeastern Connecticut were 
estimated on the bas; 


Sis of present water production and con- 
Ons of the 


continue to increase, even under a de- 
pulation growth. 
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TABLE 1 


POPULATION PROJECTIONS 


Load 
Center 1969 1980 1990 2000 2010 2020 
CC-1i 4,450 6,550 10:;355 16,000 18,500 21,000 
SA-1 268 LT, 200 2,500 4,000 5,000 5,500 
BA-1 b, 819 2,860 4,330 6,000 7, o0u B £300 
VR 1,024 1,040 r,on 1,000 1,000 1,000 
JC-1 6,200 7,865 11,660 16,000 18,000 20,000 
PR-1i 853 x20 6,640 10,500 12,000 13,000 
PR-2 by Sie 610 2.025 2,500 3,000 3,000 
NR-1 30455 41,930 49,425 58,000 62,500 66,500 
NR-21 2,462 epoTU 6,085 8,500 9,500 10,000 
NR-31 150 200 200 200 200 200 
NR-41 565 Fb . Oda ee a bo. 5,000 5,500 6,000 
NR-5 be e425 1,480 1,630 1,800 1,900 2,000 
MV-11 S76 4,615 6,170 fests 9,000 10,000 
MV-2 3,643 7,445 Bs :0:25 14,500 17,000 19,000 
MV-31 ‘e2ES 3,415 5,615 Fi7500 9,000 10,000 
MV-4h Peete 3,405 So 5,500 6,500 7,000 
WF-1 10,437 16,580 Rai Veo 28,000 32;, 060 36,000 
WF-21 819 1,940 3,060 4,000 4,500 5,000 
WF- 3 2,067 2,745 3,420 4,000 4,500 5,000 
NL 32; 709 35:00 38,000 41,000 42,000 43,000 
EL 9,447 15,245 20,940 26,000 31,500 a3,000 
LY-1 2083 6,200 9325 12,000 14,000 16,000 
LY=21 Ha Dey a SOU Sy, 305 7,000 8,000 9,000 
LY-31 3,562 7,480 ti2', 070 15,000 be Pee 19,000 
LY-4 24 Major Industry - Dow Chemical Company 
GT-1 LS, 0677 bi, 1T9 70,629 23,000 24,500 26,000 
Gi-2 Major Industry - Charles Pfizer Company 
GT-3 Major Industry - Electric Boat Company 
GT-4i1 9,706 Ld. 3h3 13 42900 14,700 15,600 16,500 
GT-5 Major Institution - U.S. Naval Submarine Base 
GT-61 Major Institution - U.S. Naval Submarine Base 
GT-7i 479 660 845 1,000 1,000 1,000 
GT-8 eo1 3,945 4 bi 5,000 5b, 500 6,000 
MY 14,017 it par As be 24,500 29 ,000 33,000 36,500 
PW Li ga3? bEso04 16,960 20,800 23,000 26,000 
NS-1 885 2510 5, 730 77,800 °~ :9,000 10,500 
i 
Total: .18%;260 248,437 33¢,250°. 402,800 451,700 493,200 
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TABLE 1 


POPULATION PROJECTIONS 


Load 
Center L969 1980 1990 2000 2010 2020 
Cees. 4,450 6,950 10.955 16,000 18,500 21,000 
SA-2 268 1,200 2,500 4,000 5,000 paV0 
BA-1 b, 819 2,860 4,330 6,000 7,500 8,500 
VR by, 024 1,040 7012 1,000 7;060 1,000 
JC=1 6,200 7,865 hi, 660 16,000 18,000 20,000 
PR-11 853 3,205 6,640 10,500 12,000 13,000 
PR-2 be Si2Z %, 6.40 2,025 2,500 3,000 3,000 
NR-1 36,455 Ak, 230 49,425 58,000 62,500 66,500 
NR-21 2,462 ae 6,085 8,500 9,500 10,000 
NR-31 150 200 200 200 200 200 
NR-41 565 r, 67,9 tee Aho 5,000 5,500 6,000 
NR-5 1,425 1,480 1,630 1,800 1,900 2,000 
MV-11 x7 176 4,615 6,170 7,590 9,000 10,000 
MV-2 3,643 7,445 £3,025 14,500 17,000 19,000 
MV-31 ie2is 33425 5,615 7,500 9,000 10,000 
MV-4h By 2 ho 3,405 4,535 y, 500 6,500 7,000 
WF-1 10,437 16,580 22,722 28,000 32,000 36,000 
WF-21 819 1,940 3,060 4,000 4,500 5,000 
WF- 3 2,067 2,745 3,420 4,000 4,500 5,000 
NL si, 700 35,500 38,000 41,000 42,000 43,000 
EL 9,447 15,245 20,940 26,000 cares iS 35,000 
1h eae 083 6,200 9. £325 12,000 14,000 16,000 
LY 21. BU, 357 a Kan° i, 303 7,000 8,000 9,000 
LY-31 3,362 7,480 12,070 15,000 £7,500 19,000 
LY-4 24 Major Industry - Dow Chemical Company 
Gr= 1 L&, 067 big To 20,629 23,000 24,500 26,000 
Gi=<z Major Industry - Charles Pfizer Company 
Gis Major Industry - Electric Boat Company 
GT-41 9,706 Lisy348 13 4290 14,700 15,600 16,000 
GT Major Institution - U.S. Naval Submarine Base 
GT-61 Major Institution - U.S. Naval Submarine Base 
GT=71 479 660 845 1,000 1,000 1,000 
GT-8 Sy oihl 3,945 4,510 5,000 5,500 6,000 
MY 14,017 bo Pe ha be 24,500 29,000 33,000 36,500 
PW iga39 bb s50a 16,960 20,800 23,000 26,000 
NS-1 885 2310 a, TU 7,800 9,000 10,500 
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Total: 181,260 248,437 330,250 402,800 451,700 493,200 
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TABLE 2 


SERVED BY 
CENT OF POPULATION 
aay PUBLIC SUPPLIES 


Load 
Center 1969 1980 1990 2000 2010 202 

t 85 90 90 95 9 
ae 0 50 75 85 90 
BA-i 88 75 80 85 90 ¢ 
VR 0 25 35 50 65 ¢ 
JC-1 84 90 90 95 95 ¢ 
PR-li 23 50 75 80 85 ) 
PR-2 0 25 40 55 70 
NR-1 100 100 100 100 100 li 
NR-21 31 50 60 75 90 | 
NR-31 100 100 100 100 100 
NR-41 50 75 85 90 95 
NR-5 50 60 70 80 90 
MV-11 25 50 75 85 95 
MV-2 11 50 75 85 95 
MV-31 7 25 50 70 80 
MV-4h 97 100 100 100 100 
WF-1 45 T2 80 85 90 
WF-21 16 50 60 70 80 
WE-3 11 50 75 85 95 
NL 100 100 100 100 100 
ahi 35 50 60 70 80 
he 13 50 75 85 95 
7 igae ot 95 95 100 100 
LY-31 82 85 85 90 95 
3 Major Industry - Dow Chemical Company 
> eet, aoe 100 100 100 
GT-3 se eres Sapa 2, neon char Pfizer Company 

~4; ustry - Electric Boat Company 
as ASE ee +5) 100 100 
h-64 ine aie Institution - U.S. Naval Submarine Bé 
GT+ 71 ajor Institution - U.S. Naval Submarine Be 
GT-8 a9 50 75 80 
MY a 100 100 100 100 
PW up 95 95 95 95 

63 70 80 , 

vi " 80 85 90 95 
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POPULATION 


WATER DEMANDS 


PROJECTED POPULATION AND WATER DEMANDS 
FOR LOAD CENTERS 
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FIGURE 5 


RESIDENTIAL DEMANDS 


In 1969, residential consumption from existing utili- 
ties averaged approximately 60 gpcd, based upon inventory 
data and detailed analysis of metered consumption in SCWA 
systems. According to the load center map, there are pres- 
ently 181,260 people residing in the areas to be served. 
Assuming 60 gallons per person per day, present residential 


use is almost 11 mgd, including water drawn from individual 
wells. 


The future increase in the average per capita daily 
water consumption was estimated on the basis of the records 
of the American Water Works Service Company. This data, 
based on information from about 60 companies from 1940 to 
1965, indicate a rather uniform increase in per capita con- 
sumption. It was assumed that there would be a straight 
line increase in future per capita residential consumption 
in Southeastern Connecticut, as there has been in the past 
in the companies included in the American Water Works Serv- 
ice Company study. This would indicate that the present 
residential consumption rate, 60 gped, will increase to 101 
gpcd by 2020, an average of 0.8 gpcd per year. Publicatior 
by the American Water Works Association and other profes- 
sional journals presented data which indicate similar valu 


Consideration was given to possible foretrending on 
other than a straight line basis, but there was no evidenc: 


that consumption per capita would increase other than 
lineally. 


COMMERCIAL DEMAND 


In the absence of reliable data on commercial water 
usage in Southeastern Connecticut, the best approach ap” 
peared to be to approximate commercial usage on the basis 
of national experience in terms of the relationship betwes 
. activity and the population which sustains it. 
SS current commercial development trend is towards 

ge shopping centers with expansive parking lots, past 


Sumption data on an area basi 
asis cann da toward e 
timates of future demands. apse 


ao employed, therefore, was based on the © 
American Water satin consumption ratio. The Journal of 
£539, Showa a b orks Association, December 1957 issue, Pe 
trial water RAAT EARS ON of residential, commercial and i? 
ground, and 5 AOS tke With this presentation as back- 
Cut area, ac upon records in the Southeastern Connec 

’ ommercial to residential water consumption r 
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of 0.25 was adopted, which is somewhat lower than the na- 
tional average. 


INDUSTRIAL DEMAND 


Total industrial consumption provided by public water 
supplies in the region was approximately 7 mgd in 1969. 
This total represents an industrial to residential consump- 
tion ratio of 0.65. It was assumed that residential and 
industrial demands will keep in step, so that the same ratio 
can be applied in the future. 


On this basis, industrial consumption is forecast to 
increase from the present 7 mgd to approximately 32 mgd by 
2020. Considering the anticipated water consumption growth 
of present industries, a sizable amount must be allotted to 
future industrial consumers which presently do not exist in 
the region. Presumably these will be located primarily in 
the major industrial areas shown on the Regional Develop- 
ment Plan. After projecting the future consumption of the 
existing firms, the remaining quantity was distributed 
among the load centers according to the amount of land in 
each load center having major industrial development poten- 
tial and the portion of the land expected to be actually 
used for industry by the end of each decade to the year 2020. 


INSTITUTIONAL DEMAND 


The present institutional water consumption was found 
to be 2.5 mgd, of which the U.S. Navy is responsible for 
1.5 mgd and the Norwich State Hospital for 0.5 mgd. For 
projecting future institutional use, an institutional to 
residential water consumption ratio of 0.24 was used, on 
the same basis as that discussed under commercial and in- 
dustrial consumption. On this basis, future institutional 
demands are estimated to increase to 10 mgd by 2020. 


After considering the anticipated growth of the pres- 
ent major institutional water users, the remaining quantity 
was distributed according to the areas of the region antic- 
ipated to be developed for major institutional use. 


MISCELLANEOUS USES 


Five percent of the foregoing was allotted to public 
use, an equal amount to water plant use, and an additional 
12% to loss and waste. These percentages are about average 
for a well-operated water utility. 


oy a ae 


of total water demands for each load 
ter are shown in Table 3. These demands are sscuuetcka cen. 
the yields of existing water systems on Figure 6 = witl 
phasized that projections such as these can be ye ES 5 =e) 
only approximate, owing to the many imponderables alae 
Industrial demands are particularly hard to estim involve 
cause of the great variability from one industry rte ner 
Fortunately, even a moderately large error in fut Oo anoth 
estimation results only in a difference in the rt het Cems 
additional supplies are needed. And the nearer es when 
riods can be estimated more closely than those hg bop pe 
more remote. By maintaining close observation o ich are 
of development, demand projections can be tk TED PP rat 
ically and construction schedules adjusted abe Et i 
y- 


projections 
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Land Use 


Residential 
Industrial 
Commercial 
Institutional 
Public Use 
Plant Use 

Loss and Waste 


TOTAL: 


Load 


Center 


CC=-i 
SA-i 
BA-i 
VR 
JC=1 
PR-1i 
PR-2 
NR-1 
NR-2i 
NR-3i 
NR-4i 
NR-5 
MV-1li 
MV-2 
MV-3i 
MV-4h 
WF-1 
WF-2i 
WF-3 


WATER DEMAND PROJECTIONS 
(in thousands of gallons) 


10,666 
6,932 
2,666 
2,959 
1,141 
1,141 


2,745 


27,850 


TABLE 3 


15,421 
10,023 
3,855 
3,701 
1,650 
1,650 


_3,965 


40,265 


22,211 
14,437 
ae fo 
5,330 
2,376 
2,376 


_5,710 


JP pvse 


30,758 
19,992 
7,689 
7,382 
cy + ps 
3,291 


_7,907 
80,310 


102,392 


39,465 
25,390 
9,765 
$4375 
4,179 
4,179 


10,039 


102,392 


1,596 


125 ,07% 


47,402 
31,136 
11,976 
11,496 
2,125 
J puee 


12,311 
125,071 


ite ae WATER DEMANDS 
TED TO EXISTING SUPPLIES 


FIGURE 6 
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WATER SUPPLIES 


Oe & ee 


‘ 


EXISTING SUPPLIES 


In planning for total water supplies capable of meet- 
ing the future demands of the region, the obvious first step 
is to determine the amount of water which can be provided 
from existing supplies. A companion report, Volume I - 
Inventory, identified the 74 existing utilities which serve 
this = oy (The locations of these utilities and major 
sources of supply are shown on Figure 3.] 


NEW SURFACE SOURCES 


PROCEDURE FOR IDENTIFYING POTENTIAL SOURCES 


Many of the region's streams, lakes and ponds can pro- 
vide adequate sources of water supply if they are properly 
developed by the construction of dams and reservoirs. At 
the present time surface reservoirs are the major source of 
Supply for all of the larger public water systems in the 
region. The suitability of constructing additional dams 
and reservoirs on surface waters throughout the region has 
been evaluated, with special emphasis placed on sites that 
could serve the central and coastal parts of the region, 
where anticipated demands will require quantities of water 
which can probably be furnished only by surface supplies. 


The study of potential reservoirs was concentrate@ on 
those sites which, when developed, could each yield at 
least 1 mgd. The scope of the investigation did not allow 
detailed consideration of the quality of the impounded 
water, although general consideration of pollution prob- 
lems directed the expressed preference of certain sites 
over others. 


The State Water Resources Commission has established 
Stream quality standards under which the streams of the 
region are classified in terms of suitability for various 
purposes. 


It is assumed that the quality of streams which may 
now be considered acceptable for water supply purposes will 
not be permitted to deteriorate to the point where they 
will not provide satisfactory water sources. In fact, un- 
der the implementation schedule of the Commission, some 
presently polluted streams will be improved to the point 
where they can be given consideration for water supply pur- 
poses in the future. 


=» 35a 


sites for potential 5 5 nana aa the region 
aye major drainage areas. otential reservoir 
We ccce salectad Guam a study of these drainage areas on 
topographic maps published by the U.S. Geological Survey, 
studies prepared by consulting engineers gered by the mu- 
nicipalities, and various other governmenta reports. A 
listing of these reports 1S found in the rear of this report. 


In selecting 


Although only those sites were selected which seemed to 
be feasible for development, some May prove impractical be- 
cause of soil or foundation conditions or other difficulties 
which do not appear on the map and are not obvious from 


visual on-site inspections. 


For these water supply reservoir sites, flow line eleva- 
tions were selected with a view to developing a substantial 
portion of the potential yield without greatly affecting de- 
veloped property, existing roads and swamp and marsh lands. 


PROCEDURE FOR ESTIMATING YIELDS 


The safe or dependable yield of a surface water supply 
source is the flow available for withdrawal during a drought 
of such severity that it is not expected to occur more often 
than once in 20 years. It is customary to consider that 
water consumption will be restricted in a year of more severe 
drought. 


The yield of a surface water supply source is based upon 
the relationships among drainage area, reservoir capacity, 
precipitation, runoff, ground water seepage, evaporation and 
transpiration, and the portion of the drainage area which is 
Swamp or marsh. The reservoir yields which have been cal- 
culated are approximate, since the poorly defined expanses 
of swamps and the 10-foot contours on the topographic maps 
reduce the accuracy of the information applied to the stor- 
age-yield relationship. And the whole concept of "safe 
yield" depends upon probability considerations which only 
approximate actual conditions. 


A committee of the New England Water Works Association 
“tna: concerned with yields of drainage areas compiled in” 
based a on the yields of various reservoirs in Connecticut 
rized ie Toye nt YGaER OF records. This committee summa” 
ships uae apeahgs an a family of curves showing relation- 
water eee gate yield, volume of storage and percent of 
were publi i within the drainage area. The curves which 
ci te ished in the 1914 and 1945 Journals of the Asso- 

ation are reproduced in are J. 


These curves indicate that when storage reaches about 
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Say allons per square mile of drainage area, the 
Ook tnetenee of safe yield rapidly diminishes with in- 
creased storage, OF, in other words, the capacity of the 
watershed is closely approached. This forms the usual up- 
er limit on storage design, although other factors, such 
as cost analyses and existing natural and man-made features, 
are also determinants. It should be noted, however, that 
these curves were developed as an analytical tool for normal 
impounding reservoir projects. In cases where stream diver- 
sion augments impoundage, interactions become more complex, 
and detailed analysis is necessary to determine yields. 


Only 75% of the estimated storage capacity in the res- 
ervoirs was used in estimating dependable yields. This pro- 
yides for residual water in the reservoir bottom to maintain 
fish life during droughts and an allowance to compensate for 
inaccuracies from the topographic maps, which are of com- 
paratively small scale. 


The above NEWWA committee recommended that 40% of the 
area of undrained swamps in a watershed be considered as 
additional water surface as an allowance for the evapora-~ 
tion from such areas. This recommendation was followed. 


In existing reservoirs where records were available 
for a considerable period of time, the safe yield quoted 


was based on these figures rather than on theoretical cal- 
culations. 


EVALUATION OF POTENTIAL SOURCES 


The following is an evaluation of the potential surface 
reservoirs that have been considered as possible future 
water sources for Southeastern Connecticut. The numbering 
of the drainage basins and water sources in the following 
analysis corresponds with that of Figure 8 and Table 4, 


Se ached show locations and basic data for each 


: Salmon River Drainage Basin 


in a The Salmon River originates in the Town of Hebron, flo 
a nididag ip eo direction through Colchester and eventu" 
y into the Connecticut River. This river has an extenst 


watershed wi . . LS . “a 

ring with many tributaries providing potential reser 
I-A. : . ; 
a7A. Cabin Brook: This reservoir site has 4 poten 


tial yield of up to 3.8 mgd, depending upon the height 
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of the dam which would be constructed approximately 
1,000 feet southeast of State Route 16. The area is 
predominantly swampy and undeveloped and a dam at el- 
evation 320 would have virtually no adverse effect on 
existing roads and residences. However, the yield at 
this elevation would be Only 2 mdg. Considerable 
pumping would be involved in the utilization of this 
site, since it lies about 150 feet below the areas of 
settlement in Colchester. 


I-B. Judd Brook: The physical characteristics and 
potentials of an impoundment on this brook are simi- 
lar to those found on Cabin Brook. It, too, would 
provide up to 3.8 mgd of yield, depending upon the 
height of the dam. The impoundment area is presently 
undeveloped and swampy. This site is also consider- 
ably below the elevations at which development is 
taking place in the town. About 1,500 feet of sec- 
ondary road would have to be relocated. By increas- 
ing the height of the dam, the storage capacity 
could be considerably increased, but the yield would 
increase only slightly. 


I-C. Pine Brook: Pine Brook watershed encompasses 
4.9 square miles, including the area of Babcock Pond. 
The existing pond is a shallow, artificial impound- 
ment, created by an earthen dam 10 feet high. The 
mud bottom is completely covered with submerged veg- 
etation. No facilities are available for public use, 
and aquatic life in the pond appears to be minimal. 
If a reservoir is constructed downstream from the 
pond, the present dam should be destroyed and the 
pond drained. Utilizing this watershed for water 
Supply purposes would require the construction of a 
dam with a spillway elevation of 270 feet, located 
approximately 1,000 feet upstream from North West- 
chester. A dam at this site would yield approxi- 
mately 3.6 mgd. The impoundment area is virtually 
undeveloped at the present time. 


I-D. Black Ledge River: This stream has a watershed 
of 31 square miles and is located entirely in the 
Town of Marlborough. A dam with a spillway elevation 
of 200 feet, creating a reservoir with an estimated 
dependable yield of 6.2 mgd, could be constructed 
about 500 feet north of the Colchester town line. 
Increasing the height of this dam could provide a 
yield as high as 25 mgd. Old State Route 2 would 
have to be either raised or relocated, depending upon 
the magnitude of this project. The Corps of Engineers 
and various state agencies are developing plans to 
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on this river for purposes other than 
The river is also expected to receive 
reatment plant serv- 


construct a dam 
water supply. 
effluent from a proposed sewage t 
ing the Town of Marlborough. 


I-E. Salmon River: The amount of water produced by 
this watershed and the narrowness of the valley 
through which the river flows provides many Oppor- 
tunities for water impoundment. A particularly good 
dam site exists just downstream from the confluence 
of the Black Ledge River with the Salmon River. A 
modest-size dam in this location at elevation 150 
would produce a yield of 24 mgd, including augmenta- 
tion from the two dams on the Black Ledge River and 
Pine Brook, discussed earlier. A larger dam in this 
same location with a spillway elevation of 200 feet 
would yield 61 mgd, and this amount could be increased 
to 90 mgd by raising the dam even higher. 


II. Yantic River Drainage Basin 


The upper Yantic River, with its tributaries of Susque- 
tonscut, Pease, Bartlett, Sherman and Gardner Brooks and Deep 
River, has a 78-square-mile watershed. Feasible reservoir 
sites for water supply purposes could utilize only 25 square 
miles of this watershed. The best opportunity in this water- 
shed appears to be the raising of the dam at Deep River Res- 
ervoir and/or augmenting its storage by diverting flows from 
Sherman and Bartlett Brooks. 


II-A. Susquetonscut Brook: The area involved in 


this potential reservoir site contains no develop- 
ment, but it is not favorably suited for reservoir 
development. A dam with a spillway elevation of 250 
feet would form a reservoir with a dependable yield 
of 8.8 mgd. The brook passes through numerous swampy 
areas and at least three miles of the Central Vermont 
Railroad would have to be relocated. Minor highway 
relocation would also be required. 


II-B. Deep River Reservoir: The present dam was de- 


Signed and constructed to allow for an increase of 18 
feet in its height. This would result in a flow line 
elevation of 350 feet and a yield of.6.4.mgd.* A 
project to accomplish this has already been authorized 


* Water Supply and Treatment Facilities for the City of 


Norwich, Connecticut. Charles A. Maguire & Associates, 
Engineers, Providence, 1968. 
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and is in the design Stage. The yield of this reser- 
voir could be increased further by supplementing its 
runoff from sources outside its watershed. igient 
such source appears to be Sherman Brook. 


IIi-C. Pease Brook: The State Department of Agricul- 
ture and Natural Resources and the S0ll Conservation 
Service of the U.S. Department of Agriculture are 
presently developing a plan to control floods in the 
Yantic River basin by constructing a series of dams 
within the watershed. One such dam is proposed on 
Pease Brook. The impoundment created by this dam is 
to be used for recreation purposes, but its future 
potential for water Supply purposes should also be 


noted. A yield of 7.5 mgd could be obtained from 
this brook. 


Ii-D. Gardner Brook: Several roads, including State 
Route 163, intercept this reservoir site and would 
have to be relocated. In addition, at least one cen- 
etery is located in the area. Because of the broad, 
Shallow valley a dam approximately 1,500 feet in 
length would be needed to develop this as a water 
Supply source. The estimated yield would be 9.5 mgd. 


III. Shetucket River Drainage Basin 


Little River, a major tributary of the Shetucket River, 
extends approximately 12 miles north from its confluence 
with the Shetucket in Versailles. It has an extensive water- 
shed of which approximately 37 square miles can be utilized 
for water supply purposes. Depending upon the location and 
Size of dams to be constructed, up to 22 mgd yield could be 
obtained. The most feasible means of achieving this is by 
raising the level of Papermill Pond and/or constructing an 
additional large dam just north of the region's boundary in 
Canterbury. Another possibility is to develop one of the 
upstream sites discussed below and use the stored water to 
augment stream flow in the vicinity of Papermill Pond, at 
which point the water would be withdrawn from the stream. 


III-A. Hanover Reservoir: This reservoir was oe 
structed to draw a small fraction of Little River's 
yield to satisfy water demands of the village aid 
Hanover, including the textile mill. It 1s possibie 
to raise the reservoir level by 47 feet and obtain ; 
yield of 9.7 mgd; however, the amount of ies aA 
and road relocation work that would be necessary. O 
achieve this makes this project infeasible. Poppa en a 
assumed that the present yield, 0.5 mgd, wou 

to supply local needs. 
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Little River 
-B. Little River: A major dam on 
sould ; th of the region's boundary 


between John Brook and Smith Brook. Such a dam would 
Only limited 
highway and residential relocation would be required. 


However, due to the magnitude O 
tion and its remote location wl an 
areas of anticipated need in the region, this projec 


is not considered necessary in: ct 


IlI-c. Little River at John Brook: This location is 
approximately 1,000 feet north of the region's bound- 
ary. A small dam would create a reservoir with a 
yield of approximately &. 8 mgd<, > This! seems to be a 
good site for developing a water supply, but the dis- 
tances the water would have to be transmitted for use 
reduce its desirability. 


III-D. Papermill Pond: This pond is presently used 
as a source of Tndustrial water. By raising the lev- 
el of the pond by 34 feet a yield of approximately 10 
mgd could be achieved (unless major dams are COn~ 
structed upstream). Industrial pollution in this 
stream, highway relocations required, and the remote- 
ness of the site with respect to the area of major 
development in the region make this project less de- 
sirable as a source of water. 


Iv. Pachaug River Drainage Basin 


The Pachaug River originates in the towns of North Ston- 
ington and Voluntown and flows through Griswold to the Onin 
baug River. This drainage basin has a very large potential 
yield which could be used in the future to augment flows in 
the Broad Brook Drainage Basin. 


IV-A. Pachaug Pond: Pachaug Pond is the largest 
recreational fresh water body in the region and has 
numerous cottages and recreational facilities along 
its shore. However, submerged and emergent vegeta- 
+ion is abundant, and the pond bottom consists of 
mud, swampy ooze and sand. A dense algal bloom re- 
duces water transparency. 


In the past, this body of water was subject to severe 
draindown during late June, July and August; however, 
in recent years, the water has not been used for n= 
dustrial purposes and the level has remained stable. 
The State Board of Fisheries and Game recommends that 


the level be lowered three to four feet 
. . ey 
to improve the aquatic environment. ery summer 


The present potential yield of Pachaug River ju 

: St be- 
low the dam is 7.5 mgd, which could be Har ae ai 
9 mgd if the water level were drawn down up to five 
feet. The yield could be further substantially aug- 


mented by the construction of a dam on Myron Kinney 
Brook. 


IV-B. Myron Kinney Brook: The development of a res- 
ervoir at this site would be relatively inexpensive. 
A short dam only 35 feet high would produce 3.7 mgd. 
A large portion of the watershed is in the Pachaug 
State Forest, and road relocations would be very 
limited. However, because of the small size of the 
watershed compared with the size of the reservoir, 
yields from this source would not be comparable to 
reservoirs of a similar size. There is, however, a 
good possibility to divert flows from the Green Fall 
River into this watershed, which would more than 
double the yield. 


V. Quinebaug River Drainage Basin 


Broad Brook, a major tributary of the Quinebaug River, 
originates in North Stonington and flows through the Town of 
Preston to the Quinebaug. The large volumes of water from 
this drainage basin could be pumped or diverted to drainage 
basins located to the south. Two good dam sites are located 
in this drainage basin; however, only flows from the Upper 
Dam can be utilized within the frame of the integrated plan. 


V-A. Lower Dam: This site is located at a point ap- 
proximately 2,000 feet east of the Quinebaug River, 
immediately west of the Jewett City Road. With a dam 
elevation of 130 feet, water would extend eastward to 
the toe of the Upper Dam, requiring the nas gate or 
raising of State Route 164 and Parks Road. Very tew 
residences are located in this area. The she heath 
would have a dependable yield of 8.3 mgd. rie eee 
the superiority of the Upper Dam, however, the 

Dam should be considered only as a second choice. 


is located 
V-B. Upper Dam: The site of this dam 1s 
about 500 feet east of Parks Road and would eben? 
a very short dam, having a spillway Mat cota Mn 
feet. The drainage area behind the dam hed is ieid 
proximately 12 square miles and would fee % artially 
of 10.5 mgd. The impoundment area 18 ON” y P 
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and the soil appears excellent 


. Very few resi- 

in the area of the reservoir bottom ; 
dences would be affected by this project and road re 

locations would be minimal. 


utilized for farming, 


v-c. Choate Brook: This brook is a tributary of the 
Quinebaug River and has a relatively small watershed 
located entirely within the Town of Preston. The 
Brook enters the Quinebaug River about two miles south 
of the Preston-Griswold town line. A good potential 
dam site exists about 1,500 feet upstream from the 
Quinebaug River. Only a small dam would be required, 
but the yield would be only 1.5 mgd. In addition, 
some secondary road relocation work would be required. 


VI. Central Thames Drainage Basin 


This area extends from the confluence of the Yantic and 
Shetucket Rivers in Norwich to below Uncasville on the Thames 
River and includes the watersheds of Trading Cove Brook, 
Stony Brook, the Oxoboxo River, Crowley Brook, Shewville 
Brook and Joe Clark Brook. Several potential reservoir sites 
are found in this basin. 


VI-A. Trading Cove Brook: A dam with a spillway el- 
evation of 50 feet located between State Route 32 and 
the Connecticut Turnpike would exploit most of the 
yield from this watershed, yielding 7 mod. . Problems 
include the fact that the reservoir would be bisected 
by the Connecticut Turnpike and an extensive apartment 
development is located along the southern edge at tne 
site. 


VI-B. Stony Brook: A second reservoir could be con- 
structed on Stony Brook by raising the level of John- 
son Pond by 27 feet. However, the yield of this res- 
ervoir would be relatively small (0.7 mgd) and con- 
struction complications can be anticipated because of 
the close proximity to a Connecticut Turnpike under- 
pass. Therefore, this site is not considered feasible 
for development. 


VI-C. Wheeler Pond: The discharge from the Oxoboxo 
River is presently not used for public water supply 
purposes, but two mills are using its waters for in- 
dustrial purposes. By increasing the water level at 
Wheeler Pond by 27 feet, an estimated 5.4 mgd yield 
could be obtained. However, such a project would re- 
quire the relocation of one mile of highway, the re- 
location of numerous lakeside homes, and downstream 


industrial water users 
For these reasons this 
sible for development. 


would be adversely affected, 
Site is not considered fea- 


VI-D. Crowley Brook: This site offers a relatively 


small yield (1.8 mgd); however, by directing flows 
into it from Shewville Brook, the yields could be 
considerably increased. Construction of this reser- 
voir would require the relocation of State Route 2 
and several residential and industrial activities in 
the Town of Preston. For these reasons the develop- 
ment of this site is not considered to be desirable. 


VI-E. Shewville Brook: This brook flows along the 
Ledyard-Preston town line and into Poquetanuck Cove. 
It offers several alternative possibilities for de- 
velopment. These include potential sites above and 
below Gay Pond at three flow-line elevations ranging 
from 85 to 110 feet. Each of these alternatives has 
different land requirements. The largest of the pos- 
sible projects would involve a storage reservoir which 
would flood several hundred acres of land, part of 
which is developed and part undeveloped. State Route 
2, Mathewson Mill Road, Ross Hill Road, Lincoln Park 
Road and numerous residential properties would have 
to be relocated. A smaller project would result ina 
dam with a flow-line elevation of 85 feet. This would 
be essentially a diversion dam, and the water from the 
brook would be pumped southward to the Joe Clark Brook 
drainage area where more suitable storage could be de- 
veloped. The impact of reservoir construction on near- 
by highways and residential properties would be con- 
Siderably reduced by the smaller project. And it 1s 
possible that a stream-side intake could accomplish the 
same purpose with essentially no storage. 


VI-F. Joe Clark Brook: This brook flows northwest- i 
wardly through the northern part of Ledyard spa let 
tanuck Cove. Although its watershed 1s much smailer 
than that of Shewville Brook, it is physically ae) he 
Suited to the construction of a storage reservolr. wt 
dam site is located about 2,000 feet east oi ope a 
section of State Route 117 and Thomas Road. os we 
embankment dam would be 1,200 feet long ghukney adhe me 
elevation of 170 feet and would create 4 Epc oeee the 
a capacity of about 1.5 billion gallons. rae to this 
runoff from Shewville Brook could be Se caeimaved at 
reservoir, producing a yield pod apenogtahs , however, 
9.5 mgd. As noted earlier in this cheb ae e apply to 
conventional methods of analysis do saa ane the 
diversion projects, and detailed analysis, Y 
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his report, will be necessary in order to re- 
Foot nie a ieia is believed to be conservative. 
An unusual feature of this reservoir site 1S the saddle 
at the south end, through which water could oat ted 
to Billings Avery Brook and thence into Groton 's Great 
Brook water supply. Minimal highway and residential 
relocation would be required; however, three cemeteries 
along Church Hill Road near the reservoir site would 
reguire consideration. 


VII. Hunts Brook Drainage Basin 


This brook flows southeastwardly through the southern 
part of Montville and the northeastern corner of Waterford 
where it discharges into Smith Cove. In recent years, much 
consideration has been given to this watershed as a potential 
source of potable water. 


Over a period of years a water quality problem has been 
created in the Hunts Brook watershed by the dumping of fly 
ash along various tributary streams. Aicnough at is evident 
that the fly ash has affected the water characteristics to 
some extent, a modern filtration plant, which would be a 
part of any Hunts Brook development, wWolludube: able »to .cor- 
rect such conditions with no great difficulty. 


VII-A. Upper Hunts Brook: Various alternatives for 
utilizing Hunts Brook as a source of water have been 
studied.* Two dams across the valley were considered 
about 2,000 feet northwest of the interesection of Fire 
Street and Unger Road. The difference between the two 
proposals is the height of the dams. However, in both 
cases the 5.8-square-mile watershed would produce a de- 
pendable yield originally estimated at 6 mgd. However, 
in the light of full information on the drought of the 
middle 1960's, that estimate is now considered somewhat 
high. Ai value ‘of 402: med wievused in this study. If 
the higher dam were utilized, the flow line would be 
the same as that of Lake Konomoc, and some flow could 
be transferred through a connecting channel without 
pumping. Since the cost of the higher dam could not 

be offset by the reduced cost of pumping, the smaller 
dam, with an elevation of 164 feet, was recommended. 
The dam would be an earth embankment type, having a 
length of 1,500 feet and a maximum height of 75 feet. 


* Water Systems - New London and Waterford. Fay, Spofford 


and Thorndike, Boston, 1966. 
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VII-B. Miller Pond: This is the on 

face water source in the Town of io ee 
the engineering consulting firm of Hayden and Hardi 
studied the water supply potentials of this pond adh 
recommended that the Town of Waterford purchase ae ana 
develop it as a water supply reservoir.* The watershed 
excluding that portion which has been Proposed as a res- 
ervoir for New London, is approximately 4.6 Square miles 
in size. It has been estimated that up to 250 acres of 
the pond and adjacent land would be required for the de- 
velopment of this as a water supply. Most of the land 
is owned by the Waterford Country School and a private 
summer camp. 


Based on actual survey and observation, it has been es- 
timated that this source would yield 2.5 mgd, excluding 
flows from upper Hunts Brook. If water is not with- 
drawn at the upper Hunts Brook site, the yield would be 
3.3 mgd. These yields could be achieved by raising the 
existing level of Miller Pond by about 3 1/2 feet. 


Problems connected with this source include the possi- 
bility of domestic pollution from numerous residences 
within the watershed. The present recreational facili- 
ties would also have to be curtailed, although the 
buildings and the school would not be directly affected 
by the project. 


VIII. Harris Brook Drainage Basin 


VIII-A. Harris Brook: This brook is a tributary of 
Eight Mile River which flows through the Town of Salem 
and ultimately into the Connecticut River. A small dam 
with a spillway elevation of 360 feet could produce a 
estimated yield of 1.5 mgd. Minor road and residentia 
relocations would be necessary. 


IX. Western Coastal Brooks 


IX-A. Four Mile River: This dam site ape Severe ey 
Fenton G. Keyes Associates, Consulting Engineers, FOF 
the possibility of using it as a water supply vAeERTES 
Town of East Lyme.** A dam constructed in tne 


* osed Water 


Town of Waterford, Connecticut — Report on Ope ston, 1964. 
Supply System. Hayden and Harding, Engineers, 


nary E ter Suppl 
Preliminary Engineering Survey and Report on eee 
and Distribution for the Town f East Lyme. 
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Keyes Associates, Boston, 1967. 
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of the existing Plants Dam could store approximately 
400 million gallons of water and produce a yield of 
2.9 mgd. Very little damage to developed property 
would result, since about 80% of the watershed is 
owned by Yale University and the State of Connecticut 
and is virtually undeveloped. The only structures 
that would have to be moved or demolished are two 
storage buildings owned by the Connecticut National 
Guard. To develop the site for water supply purposes 
would require an earthen dam approximately 1,000 feet 
long with a maximum height of 29 feet and a spillway 


elevation of 94 feet. 


X. Eastern Coastal Brooks 


Potential reservoir sites exist on Copps Brook and Stony 
Brook in Stonington which could augment the yield of the Mys- 
tic Valley Water Company supply. 


X-A. Copps Brook: There are presently two inter- 
connected reservoirs in this watershed, Palmers Pond 
and Deans Pond. These reservoirs are the principal 
supply for the Mystic Valley Water Company. By rais- 
ing the level of the upper reservoir, Deans Pond, by 
approximately 45 feet, the yield of these reservoirs 
could be raised from 1.0 to 4.6 mgd. But this proj- 
ect would require relocation of portions of Pequot 
Trail, Deans Hill Road and Harvey Road, so that 1ts 
economic practicability is questionable. 


X-B. Stony Brook: This is a small watershed having 
an area Of approximately 1.5 square miles. Similarly, 
the proposed reservoir and its yield would be rela- 
tively small (.8 mgd). However, the yield would oan 
most double the present yield of the Copp's Brook 
supply, which is located nearby and 100 feet lower in 
elevation. Hence, it represents a good opportunity 
for augmenting the supply to the existing system. 

The area of the proposed impoundment is swampy and 
presently undeveloped. It is located immediately 
north of Interstate Route 95. 


XI. Shunock River Drainage Basin 


7 The Shunock River flows through the Town of North Ston- 
ington in a southeasterly direction and merges with the Paw~ 
catuck River in the southeastern corner of the town. Yawbucs 
Brook flows into the Shunock River northwest of the village 


of North Stonington. Three potential reservoir sites were 
studied in this watershed. 
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XI-A. Lower Shunock Dam: A small q ; 
Interstate Route 95 and east of ghee ae aan of 
ing an elevation of 70 feet, could be constructed 
relatively low cost. The site is virtually undey i 
oped at the present time. A reservoir at this oa 
tion would draw on a 16-square-mile watershed, and 
the yield of 2.1 mgd could be Substantially en 
creased by off-stream storage. 


XI-B. Upper Shunock Dam: Although the 2.9 mgd yield 


of a reservoir at this site would be Substantially 
higher than that which could be achieved at the other 
locations in the drainage basin, the cost would also 
be considerably higher. Extensive road relocation 
and the removal of several residences and a cemetery 
would be required. Since better situations exist in 


the drainage basin, this site is not considered fea- 
Sible for development. 


XI-C.  Yawbucs Brook: A dam with a spillway eleva- 
tion of 260 feet could be built on this brook just 
upstream from its confluence with the Shunock River, 
producing a yield of 1.6 mgd. A major advantage of 
this site is the water elevation. Furthermore, a 
large portion of the drainage area of the Yawbucs 
Brook is located in the Pachaug State Forest. This 
offers excellent protection for the watershed. 


XII. Green Fall River Drainage Basin 


Green Fall River runs parallel to the Connecticut-Rhode 
Island State Line through the southern part of Voluntown and 
the Town of North Stonington to its confluence with the Paw- 
Catuck River. Several potential reservoir sites are located 
in this river valley. 


XII-A. Green Fall River Elevation 110: This site 
is located one-half mile north of Clarks Falls in 
North Stonington. A modest size dam at batcaze iN 
would provide a yield of 2.5 mgd. A few tage a 
and a short portion of local roads would be a 
fected by this project. 


XII-B. Green Fall River Elevation 160: te ae 
tion is just north of Putka Road near its : mata 
tion with Denison Hill Road. A dam at ogee ee 
would create the largest impoundment in ie mgd. 
Shed, providing a yield of approximately high with 
The reservoir would require a dam 60 feet cee hill 
an overall length of 2,500 feet. However, 


vee are 


in the center of the dam site area would be utilized 


as part of the dam itself. Highway relocation could 


be minimized, depending upon the type of dam con- 
structed. There are very few residences in the area. 


XII-C. Green Fall River Elevation 250: A very suit- 
able dam site is located one-half mile below Green 
Fall Pond. A dam 400 feet long, 35 feet high and in- 
corporating the existing Green Fall Pond, would create 
an impoundment yielding approximately 3.0 mgds¢.The 
entire watershed of this site is virtually undeveloped 
and much of the property is in the Pachaug State 
Forest. The bottom of the waterway consists of grav- 
el, rubble and boulders. It is reported that the 
water in Green Fall Pond is clear and transparency 
exceeds 10 feet. However, the water is highly acid, 
with pH ranging between 4.5 and 5.5. The State adds 
lime to the water to neutralize the acid content, 

thus creating a better environment for fasn.iire. 

An additional advantage of this site is that the yield 
of this reservoir may be diverted into Myron Kinney 


Brook. 


XII-D. Wyassup Brook: This site is located approxi- 
mately one mile north of Spaulding Pond in an unde- 
veloped area of North Stonington. A reservoir at this 
point with an elevation of 160 feet would have a depth 
of 45 feet at the dam site, but the largest portion of 
the impoundment would be only 10 to 15 feet deep. The 
estimated yield would be 2.7 mgd. The reservoir would 
be costly compared to the relatively small storage 
capacity it offers. 


GROUND WATER 


Ground water is also important as a source of potable 
water. In some parts of the United States it is the sole 
source of water for all needs. 

The complex glaciated topography of Southeastern Con- 
necticut contains conditions suitable for yielding substan- 
tial amounts of ground water. As this chapter has already 
indicated, future water needs can be met from surface 
sources, but locational—and_ cost factors suggest tapping 
ground water sources to meet a part of the future demand. 
It is, therefore, essential that the nature, location and 
quantities of ground water be understood. 


- 54 - 


it is rain water that 
water flows Over the 
and ponds, ground 
xr €eps into the vari- 
Yo) is either stored 
into Streams, 


aterial through 
h it travels, the rate of normal ground water movement 
which 1 


sured in feet per year, while stream flow is usually 
is mea : 


measured in feet per second. 


in and flows through aquifers, 

aren atrata that pela flow of substantial quanti- 
oo ; vg In this region, aquifers consist primarily 
lo eta aeae and gravel, although fractured bedrock 
of lel eee sufficient water for wells Serving up to a few 
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where water is entering the well as fast as it 1s ag : 
pumped out. When this point of equilibrium—1s_reac ed, the 


—\ yield of the well can be measured. 
y: . POE i a 


: The process of percolating through the S0a1S into the 

— aquifer usually results in ground water | ee than 
surface water and requiring little treatment prio use, 
although an aquifer can be polluted by the seepage of wastes 
which the soil is unable to filter out, or which enter fis- 
sures in the bedrock. Consequently, care must be taken to 
control how the land is_used above the aquifer. Iron or man- 
ganese deposits in the ground can also affect water quality, 
requiring specialized treatment before the water can be used 


for domestic or industrial purposes. 


Areas of sustained high ground water yields, shown on 
Figure 8, are scattered widely throughout the region and 
vary considerably in their water-producing capabilities. 
Twenty-five such aquifers* in the region have estimated 
yields in excess of 1.0 mgd. They range Poot tO.67 mgd, 
with a combined estimated yield of 288.3 mgd. However, £t 
should be noted that there are great differences between 
these estimated yields and the actual yields which could be 
attained under actual operating conditions. Only by test 
pumping can the yields of aquifers be predicted with reason- 
able accuracy. In addition, there is no assurance that the 
ground water in these areas will not have certain undesir- 
able chemical contents that would require treatment, some of 


—~.Wwhich are not detectable until after an extended pumping 


period. Therefore, considerable testing must occur in these 
areas before they can be classed. as dependable sources to 
meet future water needs. 


OTHER POTENTIAL SUPPLIES 


SALT WATER 


The process of desalting or "salt water purification” —- 
the recovery of fresh water from saline water - has been the 


* Water Resources Inventory of Connecticut, Parts I, II and 


Til. U.S. Geological Survey and Connecticut Water Re- 
sources Commission, 1966-1968. 


intensive research and deve] 
subject of in _Gevelopment in : 
States in recent years, and experimental plants ve pasted 
rooming in many parts of the world. 


At present there are basically ele 
be used ioe desalting water: 5 yn ReneS watch may 
Multiple effect distillation 
Flash distillation 
Electrodialysis 
Vapor compression 
Freezing 
Solar distillation 
Solvent extraction 
Reverse osmosis 
Ion exchange 
Critical pressure 
Osmionics 
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Distillation is the best-developed salt water purifica- 
tion method. It is estimated that 95% of the desalted water 
produced in the world is obtained by Some variant of the dis- 
tillation method. All procedures for distillation of saline 
water utilize the fact that only water and the gases dis- 
solved in it are volatile, whereas the salts are not. 


Electrodialysis removes the salt from the water instead 
of removing a large amount of water from the saline solution. 
This method exploits the fact that salts in water are in the 
form of charged ions. By applying an electrical potential 
across a vessel containing salt water, the ions migrate to 
the electrodes. If the vessel is divided by a special mem- 
brane, it is possible to separate the desalted water from the 
highly concentrated portion. 


separation of fresh water from salt water by freezing is 
based on the fact that the ice crystals which form are eS~ 
Sentially salt free. Freezing processes have only recently 
deen adopted for salt water purification and are ro oe Wl a Mug 2 Sh. 
Period of rapid development. 


While the distillation methods discussed above use an 
external Supply of heating steam as the primary heat wrest 
vapor compression uses literally _its_own St&amr_ a a on 
been compressed, as a heat source with which to heat es : 
wat water. After heating the incoming water to the tee the 
ang POint, the compressed steam is condensed to prov1 
required fresh water. 


xperimental and not 


Th ini 
© remaining methods are largely “i applications. 


cu ey 
Trently used in municipal or industria 
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Large scale purification of salt water 1S ee ay not 

a problem of technical feasibility but of econo Bata Ff, h 

are two basic elements which influence_the cost o es 
roduced. First, all desalting processes require en- 


ter 
Stay «Necks it requires l Siok ge pei : 
production of one metric ton of fresh water, a age prac 
tical processes require much more energy. Second, on oa Mee 
tial cost of desalting plants requires a relatively large 
investment. When small amounts of fresh water are required, 
these costs are not overriding, but when a large municipal 
supply is required, such as would be required for the South- 
eastern Connecticut Region, the cost is very high. 


It is generally agreed that the lowest cost of fresh 
-water produced from existing sea water desalting plants is 
approximately 60 to 70 cents per 1,000 gallons. This is 
several times the cost of producing water by conventional 
methods and does not include the capital cost of ancillary 
equipment such as salt water intake and pumps and the capi- 
tal and operating cost of distribution to the consumer. 


—SThe existence of Lr pei ESM sic eon pay ris gina a 
station in the region does not alter the conclusions which 


have been reached concerning desalination. 


In view of the cost considerations noted above, this 
method of obtaining water supply will not be pursued in 
this study. It is possible that in the future the cost of 
desalting may be substantially reduced. In such event, 
this method would be re-evaluated. 


TIDAL ESTUARIES 


A very inviting possibility for development of reser- 
voirs lies in the natural coves which line Fisher's Island 
Sound and the Thames River Estuary. The advantages of such 
sjtes, however, are offset by~a-number of pronounced dis- 
advantages. Chief of these is the state of development of 
practically all such coves. The economic and social aspects 
of the necessary land clearing appear to be insurmountable. 
~ Pollution problems in tributary streams also cannot be dis- 
regarded. And the cost of protecting reservoirs thus con- 
structed from salt water over-rides during hurricanes or 
other severe storms must be taken into account. Salt water 
marshes, which are usually found along the banks of tidal 
estuaries, are also a principal Spawning ground for many 
fish, both commercial and sport varieties, and are a kind of 
marine nursery for the larvae_and juveiile fish of some spe- 
cies. Finally, there is the question of whether the best 
use of such estuaries would be in providing water reservoirs, 


assuming that these can be provided equally well in other 
locations. 
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Because Of land use conflicts, Pollution, costs and 


ecological implications, tidal estuaries are not furth 
considered as future water sources, a 


MAJOR RIVERS 


It would be possible to construct dams across maj 
streams such as the Quinebaug, Shetucket or yantic fae 
The chief disadvantage of this is the polluted state ann 
these streams. It is highly desirable chat Sotsbio were: 
supplies begin with reasonably clean natural waters. Even 
assuming the treatment of all wastes which presently enter 
the rivers, the potential of damaging spills or decline in 
operating standards of treatment works introduces an unde- 
sirable element of risk into such potential Supplies. The 
economics of such major Yiver projects is also quite un- 
favorable, as pointed out in the Metcalf & Eddy report of 
1962. And industrial development along the rivers may be 
inhibited by reducing the ability of the rivers to assimi- 
late a reasonable portion of wastes discharged from indus- 
trial plants. 


| 
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The basic purpose of the Water Supply Plan ean 
ommend the best means of providing for the future Lh ae 
needs of all parts of bie region. The Whcohaolqaced 9.) 
tern of existing and future growth indicates tha => 


: ta single 
system to serve the entire region is-not practical Hoos” 


ever, it is possible to combine certain load centers into 
groups that should logically be served from common sources 

and by interconnected transmission and distribution systems 
In other cases, emergency connections can be provided be- 
tween adjacent load centers. This concept was followed in 

the preparation of the Plan. 


The major feature of the Plan is the system of reser- 
yvoirs and transmission mains that are recommended. to sat- 
isfy the rapidly increasing water needs of the load cen- 
ters located generally along both banks of the Thames Rive ; 
referred to as the Central System. This area contains the 
region's three largest existing water utilities (Groton, 
New London and Norwich), as well as several smaller systems. 
The continuity of development in this area Supports the 
concept of an eventually unified system, linking existing 
systems and providing service to future residential and | 
economic development. Such a linked system would permit >) 
development of a common source of additional supply and eg 


Single additional filtration plant. ~ 


et a PLEIN ORES ELITE I 


satellite systems, those that will be developed or ex- 
panded individually, are discussed separately. The short- 
range development of these smaller systems would not neces~ 
Sarily include linkage to another system, although this 
Might be suggested for emergency purposes or as a very 
long-range proposal. In most cases, however, these systems 
are separated by distances that would make interconnections 
With other Systems infeasible in the foreseeable future. 


Public water supplies of the future will not neces~ — 
sarily be restricted to the load centers delineated in this 
report. There will doubtless be numerous additional small 
developments in presently rural areas that will have their 
own systems and supply sources unrelated to the systems be 
serving the load centers. On the other hand, there may 2 
instances where areas outside of load centers may pgeonine 
served from systems developed primarily to meet ee, 
anticipated from nearby load centers. 

The extension of a public water supply to isolates | 
ural residential, commercial and farm areas outsi idual 
cad centers probably will not be practical. pe 


: con 
aa for each consumer, or one well serene fo ee 
Howeve, Will be the most practical type of sup ; aeice 


, CONSideration will be given to providin 
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nt that occur along major 
+ such development can be 


a ided tha : 
transmission mains, Prov al taps into the transmis- 


served without multiple individu 


to isolated pockets of developme 
sion mains. 


Figure 9 shows the locations of features of the Plan 
that can satisfy the region's major water requirements 
through the remainder of this century. The following pages 
discuss these features as well as a number of potential 
water supplies which can be considered for development in 
the first two decades of the 2ist century. 


CENTRAL SYSTEM 


(Load Centers: GT, LY, PR, NR, VR, MV, NL & WF) 


The flow diagram of the Central System is presented 
schematically in Figure 10, while Figure 11 shows the fu- 
ture water demands of this system and the schedule of water 
supply projects that are proposed to meet these demands 
over the next fifty years. 


It should be emphasized that a number of gaps in 
present knowledge must be filled before the various ele- 
ments of this plan reach the stage of Concrete proposals. 
Chief of these are the extént to which ground water can 
be used to meet future demands and the possible avail- 
ability of excess capacity which may exist in the Norwich 
system upon completion of their current water expansion 
program. Other needed information includes topographic 
Surveys and detailed hydrologic analyses, which are prop- 
erly conducted at the level of feasibility studies. This 
comment is not intended to question the efficacy of the 
plan being proposed, but only to isolate the areas of con- 
tinuing study that must be undertaken if the implementa- 
tion of the plan is to be accomplished with the greatest 
possible economy. 


PHASE 4) = TO 1975 


eae 


aaa pete Wes the Central System is a project 
. O increase the Groton and New London water sup- 
sae by : mgd each-while providing 1.5 mgd for various 
a eee along the Thames River in Ledyard 
corer seg a The principal source of supply would be 
ag aha aay ewville Brook just east of Poquetanuck. 

or the flow would be filtered and conveyed to the 


- 64 - 
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south along State Route 12 to Gales Ferry, across the Thames 
River ta_Uncasville, and southwardly along State Route 32 
to Waterford, where it would connect to the New London- 
waterford system. The remainder of the water withdrawn 
from Shewville Brook would be used to augment natural flow 
into a new reservoir on Joe Clark Brook; this would in 
turn increase the yield of the Great Brook supply of the 
City of Groton and also furnish a portion of the water to 
be filtered for distribution as noted above. Approval of 
such a project would be necessary by 1971 in order to as- 
sure completion by 1975. 


Shewville Brook flows westwardly through northern Led- 
yard and southern Preston into Poquetanuck Cove. It has a 
drainage area of 18 square miles. The topography of the 
stream valley is such that an excessive amount of land 
would have to be flooded in order to achieve a reasonable 
storage capacity. The result would be a sprawling, shallow 
reservoir; furthermore, a substantial amount of highway, 
power line, and residence relocation would be required. In 
view of the high costs involved with such a project, the 
construction of a storage reservoir on Shewville Brook 1s 
not considered practical. 


There is, however, a very good dam and reservoir site 
on Joe Clark Brook about a mile south of Shewville Brook. 


Joe Clark Brook flows northwestwardly from northern 
Ledyard into Poquetanuck Cove. Although it has a much | 
smaller watershed than Shewville Brook, it contains a site 
which is well suited to the construction of a storage ee 
ervoir. The topography is such that a dam located ea i 
2,000 feet east of the intersection of State Route ll/ a 
Thomas Road would create a reservoir with a capacity © 4 
some 1.5 billion gallons, involving very few houses os 
Minimal highway relocation. 


in combination with 


Utilization of Shewville Brook 4 dependable 


the Joe Clark Brook Reservoir would provide 
yield of approximately 9.5 mgd. 
ilLe 

AS currently conceived, the diversion dam gener 
Brook would include an earth embankment about peat” at 
and approximately 200 feet long, 4 concte sae umping 
€levation 85, intake works, and a pipeline to the P 
Station. 


ical Sur- 

Vv Adjusted flow measurements of the eeepc 
©Y indicate a 7-day low flow of 1.9 mgd an : eae 943 
a ont 228 mgd. These are the flows that ar 


a ° ; inimum 
nd 90% of the time, respectively. such iy 


ee 


offer guidance as to the amounts of water which should be 
released for downstream flow below a point of impoundage 


or diversion. 


The pumping station, in the vicinity of the diversion 
point on Shewville Brook, would convey water into either 
the proposed filtration plant or Clark Reservoir through a 


36-inch diversion main. 


An unusual feature of the Clark Reservoir site is the 
saddle at the southern end of the reservoir just west of 
State Route 117, through which water could be diverted in- 
to the Billings Avery Brook watershed and thence, via the 
existing diversion channel, into Groton's Great Brook water 
supply system. The anticipated need of an additional 4 mgd 
in the Groton system would be satisfied by this project. 


The dam on Joe Clark Brook would include an earth em- 
bankment 1,200 feet long with a maximum height of 60 feet, 
a concrete spillway, inlet-outlet works for the 36-inch 
diversion main from Shewville Brook and outlet works for 
the diversion to Billings Avery Brook. With a flow line 
at elevation 170, the reservoir would have a gross storage 
Capacity of approximately 1.5 billion gallons. 


A filtration plant could be constructed either near 
the intake or near the reservoir, with the former appear- 
ing to offer the greater advantages. The plant, with an 
initial design Capacity of 6 mgd, would be designed for 
progressive expansion as required to meet the needs of the 
load centers being served. From this plant potable water 

| would be conducted through a 24-inch transmission main 
| southwardly along State Route 12 to Gales Ferry, where it 
would connect with the existing Authority system serving 
the Christy Hill area. With pressures increased by a pump- 
ing station, the main would cross the Thames River to serve 
_ Uncasville and continue into Waterford, where it would con- 
~~ nect to the distribution system currently under construc- 
tion. When feasible, a 16-inch main would extend north- 
wardly along Route 32 from Uncasville to Trading Cove, 
where it would connect to the Norwich system. 


$500,000 by the Bureau of Highways of the Connecticut De- 
partment of (tansportation.. This charge was exclusive of 
_ aaa _ Supports or the access facilities. And at 
one ide ss the bridge, reinforcing mains would have 
pies quired, as well as a pumping station to transfer 
on water to New London. Although this tie-in would 


S42 = 


have been desirable in terms of security and 
range economy, it 1S not considered feasible 
struction costs. 


potential long- 
due to con- 


When more detailed hydrologic studies are completed 
and better topographic information is available, a number 
of modifications in the plan may be indicated. At one ex- 
treme, the Joe Clark Brook Reservoir might be omitted from 
the initial project, with the diversion main extended to 
the saddle. In the other direction, not Only would the res- 
ervoir storage be essential, but there would be drawdowns 
extensive enough to require pumping into the saddle. Be- 
tween these extremes there could be a design with a smaller 
reservoir, say at flow line elevation 150, or a full-size 
reservoir with a forebay at the south end to provide for 
pumping with portable pumps, if required. The reason for 
these several possible variations lies in the sensitivity 
of the proposed scheme to changes in storage or flow re- 
quirements and the rather approximate values of data cur- 
rently available. 


PHASE 2 - 1975 T0 1990 » 


——- As the needs of the area gradually outstrip the Shew- 
ville Brook-Clark Reservoir yield, additional stages of — 
water supply development are contemplated. The next proj- 
€ct would involve the construction of a reservolr on Broad | 
Brook just east of Parks Road in Preston. Water from this 
~-Servoir would be diverted into Shewville Brook, increas- 
ing the yield of the Shewville-Clark system by ‘10.5 mgd. 


The dam on Broad Brook would be an earth pp. 
approximately 1,000 feet long with a maximum pics fe) hie 
feet and a concrete spillway with a flow line at aoe 
5. The storage capacity of this reservoir 1s appro 
mately 5 billion gallons. 


Water from the reservoir would be conveyed eh onan Oh 
ity conduit, partly trench and partly pipeline, rates 

€ dam and Amos Lake, below Preston City. This Sitar 
Would then flow from Amos Lake by trench and ee inter- 
Southerly into Avery Pond, located northeast 2 ii 
section of State Routes 2 and 164. Discharge fro 
Pond is into a tributary of Shewville Brook. 


ma > Tt must be noted that Broad Brock “Wem 
Jor addition to the system which is 1o . 
| e 
SG6-of the Thames River. Consequently an inct asibe West 
Water must be pumped across the Thames ie Jigar. 
Troup to meet anticipated demands on that sl 


< 92.7 


But the overall economics favor this approach rather than 
developing separate additional supplies west of the river, 
(particularly in view of the fact that potential sites to 
the west are less favorable than Broad Brook. 


PHASE 3 - 1990 TO 2005 


ee 


Diversion of water from the Pachaug River forms the 
next phase of the Plan. Pachaug Pond is located in Gris- 
wold and lies about one mile northeast of the edge of the 
Broad Brook drainage area. The pond is formed by a masonry - 
dam at its northwesterly end near the village of Pachaug. 
Including several tributaries, the drainage area covers 
about 60 square miles. This source would provide 7.5 mgd, 
which could be raised to 9 mgd if Pachaug Pond were drawn 
down by 5 feet. 


Water would be conveyed from Pachaug Pond by means of 
a pumping station, to be constructed either downstream 
from the dam or on the west bank of the pond immediately 
| upstream of the dam. A diversion main would permit dis- 
' charge of water from the pond southwestwardly into Rat- 
tlesnake Brook, a tributary of Broad Brook, and thence 
into Broad Brook Reservoir. 


The total capacity of the supply achieved by this 
series of projects (Phases 1, 2 and 3) is 27.5 mgd with no 
drawdown at Pachaug Pond, or 29.0 mgd with a drawdown of 
>» feet. 


This yield is sufficient to carry the system to about 
the year 2005, at estimated demand trends. It may be ade- 
quate beyond 2005, however, depending upon the extent of 
ground water development within the Central System and the 


So for purchase of excess waters from the Norwich 
system. 


PHASE 4 - 2005 TO 2020 


| Beyond the year 2005, a number of alternate possibili- 
ties exist under which additional water supplies can be de- 
veloped for the Central System. Since none of these have 
clear advantages-over all others and because of many future 
uncertainties, no attempt is made here to select among the 
/ ~—salternatives. -But~all of these would follow the concept of 
) further augmentation of Shewville Brook, so that a single 
pee pte nee pliant can continue to handle the waters needed 
ie hie service. Potential sources of water for such 
urther augmentation may be derived from a number of sources: 
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These include the following, not arranged in preferential 
order: 


1. An intake along Shunock Brook or Yawbucs Brook 
in North Stonington, with or without reservoirs. 
Water would be pumped to Lake of Isles, which is 
a tributary of Shewville Brook. 


2. Additional storage on Myron Kinney Brook in Vol- 
untown, a tributary of the Pachaug River. This 
could be augmented by diversion from Green Fall 
River. 


3. Diversion from the Quinebaug River near its con- 
fluence with Broad Brook in Preston. Water from 
this source, drawn directly from the river without 
an impounding dam, could be pumped to the Broad 
Brook diversion main for transfer into Amos Lake. 
Use of this supply would depend upon the clean-up 
of the Quinebaug River. 


4, Miller Pond in Waterford or upper Hunts Brook in 
Montville could be developed as a supply for the 
northern Waterford-southern Montville area. This 
would have the advantage of reducing the length 
of transmission and hence the power required for 
pumping water to the load centers west of the 
Thames River. It would have the disadvantage of 
requiring an additional filtration plant. Ane 
the potential sites are not ideal in terms 0 
construction cost per mgd of yield. 


Potential tie-ins should also be considered. as is h 
these would be a pipeline from the filtration plant t ieee 
Poquetanuck to the area of the Norwich State nose: ye oe 
1t would connect to the Norwich system and: apes ite would 
sure and reliability in the Laurel Hill area. eee Base, 
be a connection from Gales Ferry to the U.S. a edie for 
Providing a two-way feed to the Base and offering ‘cin and 
the Groton system. Future connections between eo also be 
New London and between East Lyme and Waterford bese Groton 
mutually beneficial. And a connection linking © encade of 
and Mystic Valley systems will be a natural my 
he continued growth of the area of eastern Grorole \ 

thus 

Ground water has been referred to only wre! it is 
far in this discussion. The reason for pai: one various 
Presently impossible to predict the yield of Geologic 
JFound water aquifers identified by “ riper sur 
vey to a precision commensurate with that © 


sane uantita™ 
“Stimation, Before ground-water can be included q 


eh a a 


— — 


tively in long-range planning in competition hes pane 
water, it will be necessary to do sufficient i, 

to provide the necessary basic data. TES ey . 
that a ground water study involving the testing o ae g 
wells" be undertaken by the Water Authority during : 


ALTERNATIVE PLANNING CONCEPTS FOR THE CENTRAL SYSTEM 


In order to determine the most promising method for 
developing sources of water to supply the Central System, 
three alternative planning concepts were considered. The 
Boston engineering firm of Metcalf & Eddy was retained to 
study these alternatives. The major features of these con- 
cepts are as follows: 


1 Hunts Brook. This approach calls for the development 
of a reservoir and filtration plant on Hunts Brook in 
Montville. Treated water from this source would be 
supplied to both sides of the Thames River. 


Be Shewville-Clark Brooks. This is the concept upon which 
the recommended Plan is based. Water from Shewville 
Brook is diverted to an impounding reservoir on Joe 
Clark Brook in Ledyard. A filtration plant would treat 
the water, which would then be transmitted to areas of 
need on both sides of the Thames River. 


is Hunts Brook and Shewville-Clark Brooks. Under this 
concept there would be reservoirs and filtration plants 
both on Hunts Brook and on Joe Clark Brook, with no 
transmission main across the Thames River in the first 
Stages of the development. 


Each of these concepts was evaluated in terms of the 
Capital costs of water Supply, treatment and transmission 


facilities. Operating expenses were considered sufficiently 
Similar that detailed analysis was unnecessary. 


Metcalf & Eddy concluded that the Shewville-Clark project 
would be the most economical means of providing water to meet 
future demands in Montville, Waterford, New London, Preston, 
Ledyard, and Groton. On the basis of cost per mgd of de- 
pendable yield, the Shewville-Clark project would be far less 
expensive than alternatives under either of the other two 
concepts. This scheme also offers greater flexibility for 
development by stages as additional water supply is required. 
Finally, an impounding reservoir on Joe Clark Brook provides 
an Opportunity to divide the flow so as to provide addition- 


al raw water to Groton and filtered water to the remainder 
of the Central System. 
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COLCHESTER (CC-i) 


Demand at 2020: 5-630 mgd 
Present Yield: -370 mgd 
Additional Need: 3.260 mgd 


The results of a recent test-well Program for Colchester 
by Layne-New England Company, indicate that near future needs 
can be met by additional wells having Capacity j 
0.3 mgd. A total ground water potential of ove 
be developed within the limits Of the town, 


U.S.G.S. studies. This Study indicates that there will be 


through the year 1990. However, it appears likely that these 


ground water supplies will require treatment for the removal 
of iron and manganese. 


Additional water demands beyond 1990 would be met from 
the development of Surface supplies, since further ground 
water areas would be too far from the load center. Several 
potential reservoir sites exist in the Salmon River drainage 
basin. Subsequent feasibility studies will indicate which 
of the potential Sites is most feasible for development. 
Since the Spillway elevations of these potential reservoirs 
would be considerably below the average elevation of devel- 
Opment in the town, pumping will be necessary. As with 
nearly all new surface Supplies, it is assumed that filtra- 
tion will be employed. 


BALTIC (BA-i) 


Demand at 2020: 1.386 mgd 
Present Yield: .210 mgd 
Additional Need: 1.176 mgd 


The anticipated future water demands in this eg 80" 
ter can best be met from ground water resources. ae Paper- 
Potential 9round water source is located just nort agpeceay 
M111 Pond, Water from this source could be pike ie aug- 
Into the Baltic system or into the Baltic Reservoir 
Ment its yield. 


ike e amounts 
In the event that an industry requiring larg 


be ob- 
Eeyenter locates in Sprague, additional water Be an this 
ned from the Little River. By constructing 3 additional 


Aver at John Brook in the Town of Canterbury, 


Boe i ds 


of 4.8 mgd can be obtained. This source could 
of Hanover, with a transmission main ex- 
tending southwardly to Baltic to serve the future growth of 
that area. Differences in elevation between the Hanover 
site and Baltic would eliminate the need for pumping. Such 
a project would be justified only if a significant portion 
of its yield could be utilized. 


water supply 
supply the village 


It is recommended that the Authority's proposed program 
of planning wells jnclude the area immediately north of 
Papermill Pond to determine more precisely the extent of 
ground water availability. 


JEWETT CITY (JC-i) 


Demand at 2020: 5.130 mgd 
Present Yield: 1.030 mgd 
Additional Need: 4.100 mgd 


The existing water supply for this load center should 
be adequate until about 1985. General studies indicate that 
the aquifer located between Hopeville Pond and Clayville 
Pond contains sufficient water to meet the needs of this 
load center well beyond the year 2020. 


Additional storage at the Stone Hill Reservoir could 
be obtained by raising the level of the dam. However, the 
watershed is very small (less than 1 square mile) and the 
additional storage would not increase the yield appreciably 
unless the runoff is augmented from other watersheds, which 
would be costly due to the need for pumping. 


Pachaug Pond could also be used as a future source of 
water, but yields from this source are planned for utiliza- 
tion in the central and southern parts of the region. 


It is recommended that determination of the ground 


water capability in the vicinit Ln- 
y of Clayville Pond be in 
cluded in the proposed planning well program. 


Sap 


SALEM (SA~-i) 


Demand at 2020: 0.836 mgd 
Present Yield: 0.000 mgd 
Additional Need: 0.836 mgd 


The density of development in this load center is pres- 
ently very low and is not expected to require a public water 
supply until sometime after 1990. A water supply to serve 
this load center could be developed on Harris Brook at a lo- 
cation approximately 1.3 miles north of Salem Four Corners. 
This reservoir would yield approximately 1.5 mgd. Its con- 
struction would be difficult to justify unless growth in 
this load center proceeded more rapidly than is presently 
anticipated. 


Another possible supply for this load center is Fairy 
Lake, which is currently one of several sources for the New 
London water system. Unfortunately, this source is of poor 
quality and would require treatment. Furthermore, it could 
be utilized for Salem only if an alternative source were de- 
veloped to meet the increasing needs of the New London system. 


Early needs of the Salem area will undoubtedly be served 
by ground water. Experience in developing such ground water 
will be helpful in determining whether or not the future needs 
of this load center can be met entirely by this means Of 
whether a surface supply such as Harris Brook will have to be 
developed. 


EAST LYME (EL) 


Demand at 2020: 7.686 mgd 
Present Yield: 1.240 mgd 
Additional Need: 6.446 mgd 


| . crea municipal 
Fast Lyme is presently developing 4 ae ource of 


Water system, with ground water as the initial a4 is ex" 
supply. This system, currently under developmen 3 water 
pected to develop 2 to 3 mgd, which would meet 
heeds of the town for the next 10 to 15 ¥oere 


ae long range water needs of the town ae er Riv- 
er ; t by the development of the reservoir : 
vimediately north of the Boston Post Roat- 


be me 


wat PR 


would produce a yield of almost 3 mgd. 


A future tie-in with the New London-Waterford system 
would provide additional security for the benefit of both 
East Lyme and Waterford, but this link is not intended to 
augment East Lyme's water supply. 


It is recommended that the Town of East Lyme acquire 
the potential reservoir site and preserve it for future use. 


MYSTIC (MY) 


Demand at 2020: 7.320 mgd 
Present Yield: 2.130 mgd 
Additional Need: 5.190 mgd 


A recently constructed well below Whitford Pond doubled 
the yield of the reservoir supply. However, additional 
sources of supply will be needed within 15 years. 


The next addition to the system could be from a reser 
voir on Stony Brook. Such a reservoir would be 100 feet 
higher than the existing filtration plant and close enough 
to eliminate the need to construct an additional plant. 


Subsequent supplies can also come from ground water 
sources or from surpluses of adjacent systems. Both the 
Groton and the Pawcatuck systems have distribution lines 
extending sufficiently close to the Mystic system that nor- 
mal development of the area could make tie-ins feasible by 
the time additional water is needed. 


Tests should be made of additional ground water re- 
sources in this area, and an economic analysis should be 
made to determine whether ground water or Stony Brook 1S 
the more feasible for future development, or whether 1t 
would be preferable to purchase water from other sys 
If the Stony Brook Reservoir proves to be more econgl ' 
the site should be acquired and preserved for future ust 
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PAWCATUCK-NORTH STONINGTON (PW-NS) 


Demand at 2020: PW 7.638 mgd 

NS 1.596 mgd 9.234 mgd 
Present Yield: .213 mgd 
Additional Need: 9.021 mgd 


Pawcatuck is presently supplied by transmission mains 
across the Pawcatuck River from the Westerly, Rhode Island, 
public supply. Westerly has an ample well supply at the 
present time, but future growth in that part of Rhode Island 
could result in a situation wherein they have insufficient 
quantities of water to sell to Pawcatuck. Should that ocour, 
sources in the southeastern part of the region will have to 
be developed to meet Pawcatuck's needs. 


Potential reservoir sites in the Shunock River drainage 
basin would serve only temporarily, since the yield of each 
of these sites is relatively small. But available data in- 
dicate that there is considerable ground water in the vicin- 
ity of these two load centers. Separate well supplies <a 
ing each of the load centers could be developed initially, 
and the two systems could be linked at a future date. 


It is recommended that Westerly officials be Gages 
regarding the ability of their system to athens genre 
supply required to meet Pawcatuck's future demanas 4 
interest of Westerly in doing SO. aan cial the best 
tive, assuming that this arrangement is also 1n mpeng 
long range interests of the Pawcatuck customers, A aches: 
agreement should be negotiated for this service. 
plans should be developed for meeting Pawca oe aan 
ground water west of the Pawcatuck River. | mi =11 rogram in 
this area should be included in the planning We cS he no 
order to validate the existence of ground water 
tent necessary to supply these needs. 
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THE NEED FOR DISTRIBUTION STORAGE 


From the source of supply, water flows into the dis- 
tribution system through transmission lines. Peak demands 
in excess of the discharge rate of the transmission lines 
must be supplied from equalizing storage within the dis- 
tribution system. In addition to meeting peak demands, 
water reserves are needed“for fire protection. Further 
volumes of water must be stored to allow for the inter- 
ruption of supply for repairs of water sources and trans- 
mission mains. The water needed to meet these demands is 
held in distribution reservoirs. er 


Renee mene NEI 


AMOUNT OF STORAGE NEEDED 


The three major components of distribution storage 
noted above require varying amounts of storage volume. 
The methods of determining these volumes are discussed 
below. 


1. Equalizing storage is generally considered in 
the magnitude of 15% of the maximum day's con- 
sumption. <A careful study of the local supply 
and demand conditions is necessary to define 
this requirement. 


>. The fire reserve requirement is based on the | 
recommendations of the National Board of Fire | 
Underwriters. A grading schedule published by 
this organization recommends that ugk merierote 
reservoirs be made large enough to supply bay e 
for’ fighting..4 serious conflagration for a 
hours in communities of more than 2,500 pry aa 
and for 5 hours in smaller areas. it oe 
stipulated that pumping capacity with ; Saas 
est one or two (depending on system eb onired fe 
out of service must be sufficient = hase 
maximum day demand; otherwise, the any nara PO 
must be made up out of distribution § orag 


er deducting actual fire flow. 


reserve depends 


C 
3. The magnitude of the emergen 1 ee eservoir 


n the danger of interruptl yee 
int tow by oie failure of supply cose repairs. 
elements and upon the time neede Pe ear 
In some cases an impounding ponaaneh sao Spee 
tially serve as distribution storag 


aay 


Baltic Reservoir and the Norwich Deep River Res- 
ervoir are two examples. Both feed the distribu- 
tion system directly and by gravity. 


The National Board of Fire Underwriters bases its 
rating system on an emergency storage of 2 days at 
maximum flow. 


The components listed above determine the total storage 
requirements. All of these factors and many other technical 
considerations must be balanced against the cost of storage 
facilities and supply lines. This analysis is beyond the 
scope of this study. As an approximation, a distribution 
storage requirement of 36 hours of storage, based on average 
daily flow, was calculated for the combined load centers. 
This would approximate 24 hours of storage during maximum 
days. The summation of these requirements is shown in Table 5 


DISTRIBUTION RESERVOIRS 


Where topography and geology permit, the water stored 
for distribution is held in reservoirs that are formed by 
impoundage, by balanced excavation and embankment, or by 
masonry construction. In order to protect the water against 
_chance contamination and against deterioration, particularly 
‘by the growth of algae under the influence of sunlight, dis- 
| tribution reservoirs should be covered. It is preferred 
that ground reservoirs be lined with concrete or other im- 
pervious material. 


| Where natural elevation is inadequate, elevated storage 
is obtained in standpipes and elevated tanks. Standpipes 
are constructed of concrete or steel and elevated tanks al- 
most exclusively of steel. 


Suitable general locations for distribution reservoirs 
are indicated on Figure 9, without indications of preferences 
Or sizes needed. Further Study will be needed to determine 


) | . - 
ena and most desirable location of each particular res 


TABLE 5 


DISTRIBUTION STORAGE REQU IREMENTS 


Storage Requirements* - Ing 


Load Centers 1980 2000 2020 
East Group (PR, LY, GT) 2340 40.0 57.0 

West Group (NR, VR, MV, 
NL-WF) 25.0 48.0 75.0 
“€olchester (CC) ee 5.0 8.0 
Salem (SA) eee 0.6 Lee 
Baltic: (BA) 0.4 Dae a 
Jewett City (JC) Deo 4.7 7.f 
East Lyme (EL) Le S aia 13,3 
Mystic (MY) 3.4 6.8 11.0 
Pavone Stonington ae gal “14.0 

60 120 190 


TOTAL: (Figures Rounded) 


¥—pased upon 36 hours storage at average usage rates. 


¥ Based upon 36 hours' 


os. eam 


COST BASIS 


Costs presented herein have necessarily been derived 
from general sources, based largely upon prior experience 
with projects of a similar nature. Fortunately, a large 
body of such costing information exists, permitting reason- 
able approximations of such cost elements as filtration 
plants, pipelines and embankments for dams. Costs of the 
more specialized aspects of the water supply works were de- 
veloped with the assistance of consulting engineers and 
contractors experienced in this area. All cost data are 
at 1969 price levels. As technical details are worked out 
in connection with specific projects during the implementa- 
tion stage, it will be possible to make more precise cost 
studies. Cost levels as of the proposed time of construc 
tion can then also be reflected. 


As provided by law, revenue bonds will be the basic 
source of funds to pay for Authority projects. However, 
the law also permits the Authority to "accept grants, loans 
or contributions from the United States, the State of Con- 
necticut, or any agency or instrumentality of either of 
them."* Indeed, in most cases the only means of financing 
the acquisition of future reservoir sites may be through 
the use of state and federal grants. Such acquisitions 
cannot always be made with the use of revenue bonds, since 
the areas to be acquired will not be producing revenue un~ 
til such time as they are developed for use as water sup- 
plies. 


| The Authority strongly supports both state and federal) 
programs that would make it possible to acquire and jit 
serve future reservoir sites. Such a program 1S presently 
administered by the State Department of Agriculture rte 
Natural Resources, but its funding has been inadequate A 
date. As future water demands and potential water er aa 
become more precisely identified, sufficient funds for a 
vance acquisitions should be made available. 


INFLUENCES UPON COST 


rks 
For a number of reasons, costs for future water wo 


con- 
projects will be strikingly higher than for tor ha cre 
structed in the past. First, construction CO 


ee es el re es | 
* Special Act 381 (1967), Section 14. 
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no solid evidence that the upward treng 
will not continue. Second, financing costs are also the 
highest on record. Here again, there is no reason to ex- 
pect them to decrease to any important degree in the fore- 
seeable future. Indeed, many observers believe the upward 
trend in interest rates will continue. 


all-time high, with 


| A third consideration is that past generations have 
naturally sought the water supplies closest at hand and 
therefore least expensive. As these supplies become inade- 
quate for future water demands, it is necessary to go far- 
ther for the additional waters needed, with correspondingly 
yhigher construction costs. Finally, water quality standards 

/ are constantly improving. For example, it is now generally 

conceded that only in unusual cases is it desirable to serve 
surface waters without filtration. 


eee 


COST ELEMENTS 


i The total costs of water to be supplied for the future 

/ of the region will be determined by a consideration of debt 

/ service requirements, which in turn are determined by the 
cost of the improvements; the interest rate and the life of 
the bond issue; operating and maintenance costs; and ad- 
ministrative costs. 


p | After determining the total costs involved, there is 
Still the matter of distributing these costs as equitably 
/ as possible against the various water users. One question 
pie Be the proportion to be charged to wholesale customers in 
comparison with retail customers. Another question is 
whether there should be uniform charges throughout the re~ 
gion for the same class of service, or whether separate con” 
Sideration should be given to each locality on the basis of 


differences in the costs of rendering the service. A briet 
discussion of this point may be in order. 
| It is traditional to attempt to assess charges in a 


/ of the cost of rendering the service, but there are man ent 


ceptions to this practice. For example, public improvem 
assessments, particularly those for water mains or sewers, 
are based upon average costs for an entire project rather 
than for the local costs of such items as rock excavation: 
raat er any, widely from one area to another. Telephone 
‘Smeg Similarly does not take into account the distance 
Se to the central office, but rather averag®® 
the roughout a given exchange. Electric utilit1es Z 
efor ©O. Chere may be room for consideration of mor 


uniformity in water service charges than has been practiced 
in the past. 


It is likely that the Authority will employ rates which 
generally reflect differences between the cost of rendering 
service to one class of customers in contrast with another 
class. For example, service to development-type systems may 
be identical, with individual consideration given to any 
larger utilities which the Authority may serve in the future. 
And there will undoubtedly be a distinction between charges 
for wholesale and retail service, depending upon relative 
costs. 


CONSTRUCTION COSTS 


The water supply and transmission facilities which are 
included in the Phase l development of the Central System 
are listed in Table 6, along with the estimated costs of 
these facilities, at 1969 price levels. Estimates include 


an allowance for land acquisition and engineering costs. 


iti ich sys~ 
In addition, the proposed expansion of the Norwic : 
tem, currently under design, will contain the following ele 
ments, at the estimated costs shown: 


Deep River Water supply Improvements 
Raise dam and reservolr, construct 


Filtration plant and pumping station Be S60 
Wells and connecting mains Jeti tagl al ’ 
ee and cement lining ra 1,220,000 

1 ; . 
aia ae feeder mains and pumping 1, 410,000 

Total $8,696,000 

otal: 


arog. = 


£0. 


TABLE 6 


COST ESTIMATE - PHASE 1 PROGRAM 


CENTRAL SYSTEM 


Shewville Brook diversion dam 
Clark Dam and Reservoir (El 170) 


Diversion channel from Clark 
Reservoir to Billings Avery Brook 


Shewville Brook pumping station 
(40 mgd) 


Filtration plant (6 mgd initial 
Capacity) 


Diversion main Shewville Brook to 
Clark Reservoir (8,800 ft 36-inch 
pipe) 

Transmission main, filtration 
plant to Gales Ferry (29,000 ft 
24-inch pipe) 


Thames River booster pumping station 
(6 mgd initial Capacity) 


Thames River crossing, Gales Ferry to 
Uncasville (3,000 ft 24-inch pipe) 


Transmission main, Uncasville to 
Waterford (8,500 ft 24-inch pipe) 


TOTAL; 
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$ 200,000 


3,700,000 


100,000 


650,000 


2,900,000 


440,000 


1,000,000 


500,000 


400,000 


340,000 


$10,230,000 


In East Lyme the proposed water system will contain 
the following items as estimated by Fenton G. Keyes, con- 
sulting engineers: 


Construction of wells designated 
as "Dodge Pond" and "Turnpike" 


wells $ § 235,000 
Distribution: storage: 195: milk 
gal standpipe 165,000 


61: miles of 4= to 16-inch: pipe 
to generally serve the southern 
portion of the town and the 
Flanders area 37322000 


Total: $3,722,000 


It was also estimated that development of Plants Dam, 
to produce 4.1 mgd at a later date, would cost $1.2 million, 
exclusive of land acquisition costs. The Town has also de- 
termined to acquire a number of private water companies as 
part of their development program. 


Most of the so-called satellite systems will draw their 
water supplies from wells. This will also be true of many 
of the smaller-supplies constructed for housing developments. 
Accordingly, some consideration must be given to the cost of 
such ground water development. This is difficult, however, 
for the reasons indicated in the discussion of ground water 
in Chapter 4. In the absence of more precise information on 
the number and depth of wells required to obtain a given | 
quantity of water, cost estimates are only approximate. | | 
Nevertheless, it is necessary to deal with this question 1n 
some way, and the best method appears to be to make certain 
assumptions to provide a basis for future comparison. 


For the purposes of this discussion, it will be ean ate 
that each well will average 120 ft in depth and yield 40 
mgd. The cost of such a complete well supply will appro i 
mate $100,000, assuming no unusual features such as iron an 
manganese removal. 


In evaluating such a rough cost estimate, it arn be 
realized that a well yielding 0.1 mgd may cost wee y ae 
much as one yielding 0.5 mgd. And if it yields uf Le pate 
cost is likely not to be proportionately greater. rane ered 
pletion of a ground water exploration survey, ec ay sr eee 
in Chapter 4 of this report, it will be eben 
tially improve the precision of such cost es : 


a O95 = 


we 
ere 


ADMINISTRATION 


The administration of a regional supply is a major 
problem in cases where no organized body exists to imple- 
ment engineering recommendations. In this region, however, 
the Southeastern Connecticut Water Authority was created by 
the Connecticut General Assembly to administer and execute 
a regional water supply program. As the law provides, the 
Authority is prepared to construct new supplies as required 
and to provide both wholesale and retail water service. 


In a regional approach to water Supply, coordinated 
planning and development is the important ingredient, rather 
than the administrative mechanisms associated with Lt. ce 
is not important that all elements of water supply within 
the region be under single administration. Neither is = 
undesirable, however, that there be consolidation of some 
of the existing utilities. What should be employed is a 
flexible approach, seeking to exploit all possibilities of 


achieving high quality water service at the lowest total 


long-term cost to the public. 


sO = 
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